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Executive Summary 

In April 2006, the Lemberger Site Remediation Group (LSRG) obtained approval from the 

United States Environmental Protection Agency (USEPA) to begin a monitored natural 

attenuation (MNA) demonstration project at the Lemberger LandfiU, Inc. (LL), and the 

Lemberger Transport & Recycling, Inc. (LTR), Superfund Sites. The intent of the 2-year project 

was to evaluate the effectiveness of MNA as an appropriate long-term remedial alternative for 

the plume of chlorinated volatile organic compoimds (CVOCs) that is associated with the LTR. 

Thorough analysis of the MNA data confirms that the processes of biotic and abiotic 

degradation of CVOCs and the physical mechanisms of dispersion and diffusion are actively 

degrading the residual mass of dissolved CVOCs in groundwater and effectively attenuating 

the plume. 

As the first step in the MNA demonstration project, the groundwater pump-and-treat system 

was shut down on August 1, 2006. Eight quarterly groundwater sampling events were 

performed as part of the 2-year demonstration project, the first of which was completed in 

September 2006. Groundwater samples were collected from each of the site's 51 groundwater 

monitoring wells for laboratory analysis of 13 MNA parameters and 61 volatile organic 

compounds (VOCs). Samples of groundwater were also collected from 23 residential water 

supply wells near the LL and LTR quarterly and semiannually, according to the USEPA-

approved (pre-MNA demonstration project) sampling schedule. 

The groundwater elevations and flow directions during the demonstration project were 

consistent with the elevations and flow directions that were observed when the groundwater 

pump-and-treat system was operational. The post-shutdown orientation of the plume of 

CVOCs did not change during the demonstration project, and statistical analysis of the post-

shutdown CVOC data confirmed that there are stable or decreasing trends at sentinel wells. 

The concentration of the CVOC parent compounds 1,1,1-trichloroethane (1,1,1-TCA) and 

trichloroethene (TCE) remained stable or decreased during the project, and VOCs were not 

detected in the residential water supply wells. 

Natural attenuation of the groundwater plume is occurring at the sites as the result of the 

degradation of CVOCs that is driven by biotically mediated reductive dechlorination, and 

aerobic oxidation and co-metabolism, and as a result of the physical mechanisms of dilution, 

dispersion, and diffusion. Reductive dechlorination is primarily evident in the LTR wells 

(source area bedrock wells), where the concentrations of the CVOC breakdown products 1,1-

dichloroethane (1,1-DCA) and cis-1,2-dichloroethene (Gis-1,2-DCE) areincreasing as the 
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concentrations of parent compounds 1,1,1-TCA and TCE are stable or are decreasing. The 

absence of ethene, the absence of vinyl chloride and chloroethane outside of the source area, 

and the occurrence of elevated carbon dioxide (CO2) at the source areas and throughout the 

plume indicate that aerobic oxidation of vinyl chloride and ds-l,2-DCE is actively taking place. 

In addition, the mixing of the dissolved CVOCs along the groundwater flow path and the 

diffusion of the contaminant mass into and out of the rock matrix are important attenuating 

factors. The decreasing concentrations of CVOCs and the stable plume margins that have been 

evident over time are the result of the cumulative effects of these natural attenuation processes. 

The analysis of MNA parameter data suggests that reductive dechlorination of CVOCs is 

occurring in anaerobic micro-environments within the bedrock, while aerobic degradation is 

simultaneously occurring throughout the plume. Consistent with reductive dechlorination, 

dissolved oxygen (DO) is lower beneath the LTR than in the surrounding bedrock and is 

depleted within the distal plume. Nitrate is also depleted beneath the LTR and is coincident 

with detections of vinyl chloride and chloroethane. Total inorganic carbon (TIC) and chloride 

are also elevated beneath the LTR and in near-field bedrock wells. And, as noted above, CO2 is 

elevated beneath the LTR and throughout the groundwater plume coincident with an absence 

of ethene, all of which is consistent with aerobic degradation of vinyl chloride; cis-l,2-DCE; 

1,1-DCA; and 1,1-DCE. 

An exception to the overall decreasing trends in parent compound concentrations at the site is 

the increasing concentration trends for 1,1,1-TCA and TCE at RM-7XD. To better define the 

vertical and lateral extent of this deeper portion of the plume, two deep monitoring wells, 

RM-7XXD and RM-208XD, were installed in September 2008. The results of the Held 

investigation confirmed that the concentrations of 1,1,1-TCA and TCE in groundwater decrease 

vertically below the LTR and decrease laterally downgradient of the LTR. Reductive 

dechlorination in the deeper bedrock is also evident in the detection of chloroethane in 

groundwater below RM-7XD and the increasing ratio of cis-l,2-DCE relative to TCE laterally in 

the deeper bedrock between borehole RM-7XXD (2:1) and borehole RM-208XD (4:1). Most 

importantly, the depth of the plume fringe (190 feet) does not extend to the minimum casing 

depth requirement (250 feet) for newly constructed residential wells. These new data suggest 

that nearby drinking water supplies are not at an increased risk. 

Overall, the results of the MNA demonstration project indicate that natural attenuation of the 

plume of CVOCs is occurring via multiple processes and at a sufficient rate to contain and 

degrade the CVOC plume. The shutdown of the pump-and-treat system did not result in 

measurable changes to the plume, as is confirmed by statistical analysis of the post-shutdown 

CVOC data. The installation of deep monitoring wells verified that residential wells 

constructed according to the local casing requirement are not at increased risk. Most 
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importantly, analysis of the MNA data, the historical CVOC analytical data, and the historical 

pump-and-treat operational data (lack of mass recovery via pump-and-treat) indicates that the 

historical decreasing trends in parent compounds with coincident increasing trends in daughter 

compounds are the result of the processes of MNA more so than the result of active pump-and-

treat. The evaluation of the data, therefore, indicates that the project was successful in 

demonstrating MNA as a viable long-term remedial alternative. 
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Section 1 
Introduction 

RMT, Inc. (RMT), on behalf of the Lemberger Site Remediation Group (LSRG), is submitting this 

Monitored Natural Attenuation Demonstration Project Summary Report (the Report). This 

Report is the final summary of the 2-year demonstration project which was presented in the 

April 2006 revised Workplan for the MNA Engineering Demonstration Project (MNA 

Workplan) (RMT, 2006c). The USEPA approved the MNA Workplan on June 15, 2006. 

RMT, Inc. I Lemberger Site Remediation Group 1 

).\WPMSN\P/T\OO-034S7\46\ROOO345746-OO3.DOC 32/23/08 Final December 2008 



Section 2 
Sampling Schedule 

The approved schedule of groundwater sampling that was performed during the MNA 

demonstration project was presented in the MNA Workplan (RMT, 2006c). The sections that 

follow summarize that sampling schedule and present any modifications that were made to it. 

2.1 Schedule of Sampling According to the Workplan 

Samples from the site's 51 groundwater monitoring wells were field- and/or laboratory-

analyzed for 22 geochemical parameters (MNA parameters) over the 2-year MNA 

demonstration period. Table 1 presents the schedule of quarterly and semiannual MNA 

groundwater monitoring that was performed. Table 2 lists the MNA parameters, analytical 

methods, and reporting limits; and Table 3 lists the types of sample containers, preservatives, 

and holding times. Figure 1 shows the locations of all groundwater monitoring points utilized 

in the demonstration project. 

2.2 Sampling Events This Period 

During this final reporting period, samples of groundwater were collected in March/April 2008 

(seventh round) and in July 2008 (eighth round). Groundwater samples were also collected 

from residential wells near the LL and LTR in March and June 2008. 

2.3 Sampling Methods 

Samples of groundwater were collected using low-flow rate techniques as described in the 

Quality Assurance Project Plan (QAPP) Addendum (RMT, 2006a), and samples were field- and 

laboratory-analyzed in accordance with the Supplement to the Addendum to the QAPP 

(RMT, 2006b). Changes to the sampling methods are described in the following Sections. 

2.3.1 Dissolved Oxygen 

Beginning with the fourth quarterly sampling event in July/August 2007, CHEMets® 

(self-filling reagent ampoules) were used to field-analyze the concentration of DO in 

groundwater in addition to the use of dissolved oxygen (DO) probes. Geotech® P3 

probes are used during the low-flow stabilization of each well to monitor DO and other 

stabilization criteria (pH, temperature, specific conductance, and oxidation reduction 

potential [ORP]), per the QAPP, but at the time of sampling, a CHEMets® ampoule is 

also used to measure the concentration of DO. The result of the CHEMets® ampoule 
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method was compared with the DO probe reading, as a quality control check. During 

this final reporting period, the reported DO results for the ampoule method generally 

matched the probe readings as they did previously in the fourth, fifth, and sixth 

sampling rounds. Subsection 4.5 contains a discussion of the DO results. 

2.3.2 Residential Well Sample Preservation 

in March 2007 (during the third quarterly sampling roiond), false-positive detections of 

chloromethane were reported at three residential wells, likely due to the chemical 

reaction of the groundwater samples with the hydrochloric acid with which the samples 

are preserved. This chemical reaction was mentioned in the United States Geological 

Survey (USGS) Open File Report 97-829 (1998). To avoid the false-positive results, the 

residential well samples were collected in unpreserved vials, beginning with the fifth 

round of MNA sampling. The WDNR approved of this change in sampling protocol 

with a letter to RMT dated September 10, 2007. As a result of the use of nonpreserved 

sample containers, chloromethane has not been detected in the residential well samples. 
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Section 3 
Deep Monitoring Well Installation 

Two new deep (bedrock) groundwater monitoring wells, RM-7XXD and RM-208XD, were 

installed at the sites in September 2008 to further investigate the vertical extent of the CVOC 

plume. The work was performed according to the December 2007 Supplemental Workplan for 

Deep Monitoring Well Installation (Deep Well Workplan) (RMT, 2007) which was subsequently 

approved by USEPA and the WDNR with a letter dated July 28, 2008. A letter summarizing the 

well installation process and presenting the results of groundwater sampling performed during 

the well installation process was submitted to the USEPA on December 12, 2008 and is 

contained in Appendix A of this report. 

The results of the groundwater sampling that was performed during the September 2008 well 

drilling process, and an evaluation of the rock cores that were retrieved, confirm the following: 

• Dense nonaqueous-phase liquids (DNAPL) were not encountered in deep bedrock near the 
LTR. 

• Bedrock that was encountered at depths below 100 feet below ground surface (bgs) is 
fossiliferous dolomite that contains micro-fractures developed along stylolitic sutures, and 
horizontal fractures with small openings (generally < 1 mm to 5 mm openings). Few 
horizontal fractures have openings larger than 10 mm. Rock quality designations were 
typically 95 percent or greater. 

• Vertical fractures in dolomite were encountered at RM-208XD, at depths between 
approximately 104 and 114 feet bgs. 

• The CVOC plume extends to a depth of approximately 190 feet below the LTR, which is 
above the minimum casing requirement for new residential wells (250 feet below ground 
surface). 

• The concentrations of 1,1,1-trichloroethane (1,1,1,-TCA) and trichloroethene (TCE) decrease 
with depth beneath the LTR. 

• The concentrations of CVOCs decrease laterally between RM-7XXD and RM-208XD. 

• The ratio of cis-l,2-DCE relative to TCE increases with distance laterally between the 
139- to 144-foot packer test interval at borehole RM-7XXD (2:1) and the 128-to 133-foot 
interval at borehole RM-208XD (4:1), and chlorothane is present in the 139- to 144-foot 
packer test interval at borehole RM-7XXD. 

• Wells RM-7XXD and RM-208XD are appropriately placed as deep sentinel wells that will 
be useful for monitoring any deeper migration of the plume over time. 
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Section 4 
Monitored Natural Attenuation 

The focus of the MNA demonstration project and this Report is to incorporate the geochemical 

parameter data (MNA parameter data) with the CVOC analytical data, to determine whether or 

not MNA is an effective remedial option. The primary and secondary lines of evidence that will 

support an MNA remedy for the site's CVOC plume are presented and discussed below. The 

orientation of the plume of CVOCs is illustrated, and a summary of the site's hydrogeology is 

presented. The trends in the reduction of 1,1,1-TCA and TCE and the production of 1,1-DCA; 

ds-l,2-DCE; chloroethane; and vinyl chloride are evaluated. The geochemical footprints of the 

CVOC plume, as evident in the distribution of MNA parameters, are also presented and 

discussed. 

Natural attenuation of the site's CVOC plume can be documented through analysis of the 

physical, biological, and chemical processes that act on it. Degradation of the chlorinated 

compounds of concern (1,1,1-TCA, TCE, and their respective breakdown compounds) can occur 

via the following mechanisms: 

• Biotically-mediated reductive dechlorination 

• Biologically-mediated aerobic oxidation and aerobic co-metabolism 

• Abiotic hydrolosis and elimination 

And, mechanical attenuation (dilution) of the groundwater plume can also occur via the 

following mechanisms: 

• Dispersion (mixing) 

• Diffusion 

The site data suggest that all of the above processes are likely affecting the groundwater plume. 

4.1 Plume Orientation 

The plume of CVOCs that is associated with the LTR is oriented along the primary directions of 

groundwater flow. Figures 2 through Figure 5 illustrate the orientation of the groundwater 

plume and show the isoconcentrations of 1,1,1-TCA (Figure 2), 1,1-DCA (Figure 3), TCE 

(Figure 4), and cis-l,2-DCE (Figure 5) detected in bedrock wells in July 2008. The plume 

orientation and groundwater flow directions have not changed as a result of the shutdown of 

the pump-and-treat system, and the plume margins are stable. Supporting statistical analysis of 

the post-shutdown data is presented in Subsection 4.6 of this Report. The historical orientations 

RMT, Inc. I Lemberger Site Remediation Group 5 

7.\IVPMSN\P;T\OO-O3457\46\ROOO345746-OO3.DOC 12/23/08 Filial December 2008 



of the plume are depicted on the isoconcentration maps contained in the MNA Status Reports 

and in various other historical reports. 

4.1.1 Groundwater Flow Directions 

Three distinct saturated units underlie the LTR and LL sites —a perched water table 

occurs in a sandy upper granular unit (UGU) that overlies a clay-confining unit (CU); a 

saturated lower granular (sand and gravel) unit (LGU) that, in the western and 

northwestern portion of the site, is confined by the CU above and clay/layers of clay 

below; and the underlying dolomite bedrock (Niagaran Formation) that crops out 

southeast of the site. The water table occurs in bedrock beneath the LTR and LL. 

Beginning at a distance approximately 0.2 mile northwest of the LTR and beneath the 

western edge of the LL, the water table occurs in the LGU. The LGU and bedrock are 

therefore hydraulically connected, and in the northwestern portion of the site, where the 

LGU overlies bedrock, the groundwater flow directions in the LGU and bedrock units 

converge and both units discharge to the Branch River. 

Figure 6 shows the potentiometric surface of the bedrock aquifer for July 2008. Water 

elevations from water table wells completed in bedrock and from piezometers 

completed in bedrock below the LGU are contoured. The northwesterly direction of 

groundwater flow in bedrock near the LTR is consistent with the slope of the bedrock 

surface and the predominant orientation of fractures (RMT, 2007). Where the LGU 

overlies bedrock, the direction of groundwater flow in the bedrock is more northerly 

than northwesterly and is convergent with the LGU flow direction. 

Figure B-1, contained in Appendix B, shows the LGU potentiometric surface and flow 

directions for July 2008. The water elevations for the shallow wells completed in the 

LGU are contoured. Groundwater in the LGU flows northeast and north toward 

discharg'e at the Branch River. 

Figure 7 shows the elevation and flow direction of the perched water table in the UGU 

for July 2008. The flow direction is westerly, consistent with past observations. 

Groundwater in the upper granular unit (UGU) is not hydraulically connected to the 

LGU and bedrock unit from which groundwater was extracted prior to August 1, 2006. 

Figure 8 and Figure 9 are geologic cross sections that illustrate the subsurface geology 

along a section roughly parallel to the groundwater flow direction (Figure 8, 

Section A-A') and along a section roughly perpendicular to the groundwater flow 

direction (Figure 9, Section B-B'). The cross sections show various monitoring wells, 

extraction wells, residential wells, the groundwater potentiometric surface contours. 
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CVOC analytical results, and the extent of the groundwater plume. A cross section 

locator is found in the lower left-hand comer of the figures. The CVOC results shown 

on the figures are discussed in Subsections 4.2 and 4.6. 

4.1.2 Variations in Groundwater Elevations and Flow Directions 

Appendix C contains hydrographs for each well, which show that the post-shutdown 

water elevations and the seasonal variations in water elevations are consistent with the 

historical data, and as depicted on the various potentiometric contour maps (that have 

been presented in the preceding MNA Status Reports), the post-shutdown groundwater 

flow directions are also consistent with the historical flow directions. Table 4 presents a 

summary of the groundwater elevations measured at the site since July 5, 2006. A 

tabular summary of water level measurements, which includes water level data for 

months not coincident with the quarterly sampling events, is contained in the routine 

O&M Progress Reports. As shown on the hydrographs, the seasonal "high water" 

elevations occur in spring, while the seasonal "low water" elevations occur in winter. 

4.1.3 Vertical Hydraulic Gradients 

The hydrographs contained in Appendix C also identify the direction of vertical 

hydraulic gradients between nested wells. The vertical gradients at the sites are not 

strong, but are consistent. At the LTR source area, nested bedrock wells RM-7D/XD 

typically have a flat to slightly downward gradient. At well nest RM-3I/3D (northwest 

of RM-7D/XD) and at RM-5I/D, upward gradients from the bedrock to the LGU are 

constant. Where the LGU is underlain by clay, (and heads in the LGU are higher), 

downward gradients occur from the LGU to bedrock (at RM-202I/D and RM-2I/D), 

although at RM-212I/D, downward gradients typically occur only during recharge iri 

winter and spring. At well nest RM-210I/D, a constant upward gradient from bedrock to 

the LGU is indicative of the well's location near the discharge point to the Branch River. 

Table 5 presents the calculated vertical hydraulic gradients for the sites' nested wells on 

July 3, 2008. The previous MNA Status Reports and O&M Progress Reports contain the 

vertical gradient tables that were prepared for previous months/years. 

4.2 Reductive Dechlorination 

Figure 10 and Figure 11 show the common degradation pathways for chlorinated ethanes and 

ethenes. These diagrams, as well as other research, show that biotically-mediated reductive 

dechlorination is the only significant pathway that will generate cis-1,2-DCE from TCE, and 

1,1,-DCA from 1,1,1-TCA. The wide distribution of cis-l,2-DCE and 1,1-DCA in the 

groundwater plume, combined with the ratios of parent product to breakdown product, is clear 
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and convincing evidence that biologically-mediated reductive dechlorination is an ongoing and 

active process in the CVOC plume. 

The primary lines of evidence that support reductive dechlorination are the biotically-mediated 

reduction of parent compounds with a coincident production of breakdown compounds. A 

summary of the VOC analytical data supporting reductive dechlorination of the CVOC plume 

follows: 

• The concentration of 1,1-DCA is increasing at LTR source area (bedrock) wells RM-7D, 
RM-209D, RM-306D, and RM-307D, while the concenfi-ation of 1,1,1-TCA is decreasing or is 
stable (no ti-end at RM-7D). 

• The concentration of cis-1,2-DCE is increasing at LTR source area (bedrock) wells RM-7D, 
RM-303D, and RM-307D, while the concentration of TCE is decreasing or is stable (no trend 
at RM-7D). 

• Chloroethane has been detected at RM-7D, RM-7XD, and RM-303D. Chloroethane was also 
detected in the 139- to 144-foot interval in boring RM-7XXD at a concentration greater than 
at RM-7XD. Chloroethane is the biotic reductive dechlorination product of 1,1-DCA. 

• Vinyl chloride has been detected at RM-7D and RM-214D. Vinyl chloride is the biotic 
reductive dechlorination product of cis-1,2-DCE. 

• The large ratio of cis-l,2-DCE relative to trans-1,2-DCE suggests that most of the 
cis-l,2-DCE in groundwater results from biologically mediated degradation of TCE. 
Biologically produced dichloroethane is nearly 100% cis-1,2-DCE (Waterloo Educational 
Services, 2000). 

• The ratio of cis-l,2-DCE relative to TCE increases with distance laterally between the 
139- to 144-foot packer test interval at borehole RM-7XXD (2:1) and the 128- to 133-foot 
interval at borehole RM-208XD (4:1), showing that reductive dechlorination is occurring in 
the plume downgradient of the LTR. 

• The concentration of parent compounds is decreasing at all site wells, with the exception of 
RM-7XD; but reductive dechlorination is evident at RM-7XD, in that cis-l,2-DCE is being 
produced at a rate faster than the increase in TCE and because chloroethane is present. 

Appendix D provides a tabular summary of all VOCs detected in groundwater during the 

demonstration project, and Table 6 provides a summary of the VOCs detected at concentrations 

greater than Chapter NR 140 Enforcement Standards. Appendix E contains the trend plots 

showing all of the CVOC analytical data results (including all historical results). Further 

discussion of the CVOC analytical trends is found in Subsection 4.6 of this Report. 
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4.3 Aerobic and Abiotic Degradation 

The processes of aerobic oxidation and co-metabolism are also active components of the 

degradation pathway. As is shown on Figures 10 and 11, oxidation and co-metabolism of the 

breakdown products of TCE (cis-l,2-DCE and vinyl chloride) can occur in an aerobic 

environment; and, the breakdown products of 1,1,1-TCA can also undergo oxidation 

(1,1-dichloroethene) and co-metabolism (1,1-DCA). The resulting accumulation of carbon 

dioxide (CO2) and the absence of chloroethane, vinyl chloride, and ethene are indicative of 

aerobic degradation. Therefore, identifying the patterns of aerobic degradation is equally as 

important as identifying evidence of reductive dechlorination. 

A summary of evidence supporting aerobic co-metabolism and oxidation of the CVOC plume 

follows: 

• CO2 is detected at elevated concentrations in groundwater at the source area, the near-
source area, and throughout the CVOC plume, consistent with aerobic respiration. 

• CO2 is not likely produced as the result of reductive dechlorination of vinyl chloride 
because ethene is not detected in groundwater. 

• The presence of CO2 can therefore be attributed to oxidation of vinyl chloride; cis-l,2-DCE; 
and 1,1-DCE, as well as co-metabolism of 1,1-DCA. Some CO2 production might also be 
attributed to aerobic degradation of other organic acids. 

• The absence of vinyl chloride in the downgradient plume and the correlation of detectable 
concentrations of vinyl chloride near the source area with the absence of ethene and with 
the areas of most elevated CO2 suggest that elevated CO2 throughout the plume is more 
likely the result of continual oxidation and co-metabolism than it is a shadow of the 
production of CO2 at the source area. 

The process of abiotic elimination of 1,1,1-TCA has also resulted in minor production of 

1,1-dichloroethene (1,1-DCE) in groundwater at the sites. Aerobic oxidation of 1,1-DCE is 

possible and also results in the production of CO2. Reductive dechlorination of 1,1-DCE would 

result in the production of vinyl chloride. 

Table Dl, contained in Appendix D, provides a tabular summary of the MNA analytical results 

for the demonstration project. A discussion of the MNA parameter results is found in 

Subsection 4.5 of this Report. 

4.4 Mechanical Attenuation - Dispersion and Diffusion 

Attenuation via dispersion (mixing) of the plume occurs predictably along the groundwater 

flow paths, such that CVOC concentrations in the lateral edges and downgradient portion of the 

plume diminish with increasing distance from the source. The orientation of the shallow 
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downgradient portion of the plume is controlled by the effects of dispersion in the LGU. As 

suggested by the site's conceptual model, the portion of the plume within the bedrock has 

developed as it would in a porous media. Fracture flow has not resulted in the migration of 

CVOCs through preferential pathways. Attenuation of contaminant mass via diffusion of 

CVOCs from bedrock fractures to the porous bedrock matrix, as described in the Bedrock 

Investigation Report (RMT, 2007), is likely to result in a slow release of CVOCs back to the 

groundwater. 

Dispersion at the edges of the groundwater plume is also an important attenuating factor. As 

shown on Figure A-1 (Appendix A), the flux of "clean," upgradient water in the LGU (which 

encounters the CVOC plume approximately 0.2 mile northwest of the LTR) mixes with the 

western flank of the plume, and orients the resultant plume dimension in a north-south 

direction. As a result, the CVOC plume does not threaten shallow wells located northwest of 

the LTR. Dispersion at the plume fringes (both horizontally and vertically) iii both the bedrock 

and LGU also provides oxygen-rich recharge that is an important factor for aerobic degradation 

of CVOCs, as was noted above. 

4.5 Monitored Natural Attenuation (MNA) Parameters 

The processes of reductive dechlorination and aerobic degradation (oxidation and co-

metabolism) of CVOCs appear to be occurring simultaneously within the plume. Analysis of 

the distribution of MNA parameters in groundwater identified several geochemical footprints 

that are expected with both biotic and abiotic degradation processes and suggest that anaerobic 

environments are present within the otherwise aerobic bedrock/LGU aquifer. These footprints 

provide the secondary lines of evidence supportive of the patterns of reductive dechlorination 

and aerobic degradation that are evident in the CVOC analytical data. 

The patterns of distribution of MNA parameters that were consistently evident in groundwater 

at the sites during the demonstration project are further described in the following Sections and 

are briefly summarized as follows: 

• TIC concentrations are greater than background at LTR source area (bedrock) wells and at 
near-field bedrock wells immediately downgradient of the LTR. 

• CO2 concentrations are greater than background at LTR source area (bedrock) wells, near-
field bedrock wells, and along the full length of the CVOC plume. 

• DO concentrations are lower at LTR source area (bedrock) wells as compared to the 
surrounding near-field bedrock wells; and DO is possibly depleted in the bedrock aquifer 
along the full length of the CVOC plume. 

• Nitrate is depleted at LTR source area (bedrock) wells. 
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Chloride concentrations are twice the background concentrations at LTR source area 
(bedrock) wells and near-field bedrock wells. 

4.5.1 Discussion of Individual MNA Parameter Results 

Predictable patterns/changes in the oxidative state of the geochemical parameters (MNA 

parameters) in groundwater can be expected with both reductive dechlorination and 

aerobic oxidation and co-metabolism. 

The following patterns in MNA parameter distributions are expected with reductive 

dechlorination (WDNR, 2003): 

- Presence of total organic carbon (TOC) 

- Increases in the concentrations of total inorganic carbon (TIC) and carbon dioxide 
(CO2) relative to background 

- Depletion of dissolved oxygen (DO) 

- Depletion of nitrate (NO3-) 

- Increase in the concentration of manganese (Mn^*) relative to background 

- Increase in the concentration of ferrous iron (Fê *) relative to background 

- Decrease in the concentration of sulfate (SO4-) relative to background 

- Increase in the concentration of chloride (twice the background concentration) 

- Presence of ethane and ethene 

And, aerobic co-metabolism and oxidation can result in the following MNA parameter 

distributions: 

- Increase in the concentration of CO2 relative to background 

- Absence of vinyl chloride, chloroethane, ethene, and ethane 

- Presence of oxygen/inability of reductive dechlorination to proceed to anaerobic 
conditions 

A parameter-by-parameter discussion of the inorganic MNA parameter results is 

developed below. Appendix D presents a tabulated summary of the field- and 

laboratory-analyzed MNA parameters. Several figures that further illustrate the spatial 

distribution of individual MNA parameters in the LGU and bedrock unit are also 

presented. 
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Total Organic Carbon 

TOC is not typically detected in the LGU or bedrock unit, except at LTR source 

area (bedrock) wells RM-7D and RM-303D; near-field bedrock wells RM-307D, 

RM-213D, RM-214D; and at far-field bedrock wells RM-4D and RM-2D. The 

range of TOC detections for these wells is 1.2 mgA^ (at RM-214D, October 2006) 

to 8.6 mg/L (at RM-213D, September 2006). TOC is, however, routinely 

detected at slightly higher concentrations in wells that monitor the perched 

groundwater at the LL. The carbon source at the LL and near the LTR may be 

related to releases from the landfill and from the plume itself. A natural source 

of TOC in groundwater is not apparently available or has been depleted. 

Total Inorganic Carbon 

Carbon compounds that are termed "inorganic carbon" include H2CO3, CaCOs, 

and CO2. Despite the apparent lack of organic carbon, the CO2, alkalinity, and 

TIC concentrations suggest that microbial activity is consuming the only 

available source of carbon in groundwater (e.g., that source being the LTR 

source area and the core of the plume of CVOCs). Of these parameters, TIC is 

perhaps the most accurate indicator of carbon dioxide production related to 

microbial activity (WDNR, 2003). Figure 12 shows the distribution of TIC in the 

LGU and bedrock wells. Increased concentrations of TIC relative to 

background are consistenfly detected at RM-209D, RM-303D, RM-213D and 

RM-214D. Figure 13 shows the distribution of CO2 in the LGU and bedrock, 

and isoconcentration contours are shown for CO2 detected in bedrock wells. 

The highest concentration of CO2 in groundwater occurs at RM-214D and 

RM-303D, but CO2 is also elevated along the entire length of the CVOC plume. 

The distribution of alkalinity (not shown on figure) is comparable to that of 

CO2. 

Dissolved Oxygen 

The concentration of DO at the LTR source area (bedrock) wells is significantly 

lower than at the surrounding near-field bedrock wells (i.e., <2 mg/L at RM-7D, 

RM-209D, and RM-303D compared to >5 mg/L at RM-306D, RM-307D, 

RM-308D, RM-213D, and RM-8D, in July 2008). DO is sometimes depleted 

(<0.5 mg/L) at near-field bedrock well RM-214D and may be depleted within 

the core of the CVOC plume that extends north; however, most of the plume 

would be considered as aerobic (e.g. DO >0.5 M-g/L). Figure 14 shows the 

distribution of DO in the LGU and bedrock wells, and iso-concentration 

contours are shown for DO in the bedrock wells. 
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DO is also depleted in the LGU and bedrock in the western portion of the site. 

The presence of clay-confining layers (CU above and clay below the LGU) in 

this portion of the site might explain the low DO concentrations. Where the 

LGU is in direct contact with bedrock, the concentrations of DO in the bedrock 

wells is not depleted (i.e., DO ranges from 1.25 mg/L at RM-211D to 3.99 mg/L 

at RM-IOID). When compared to these latter well locations, the DO in bedrock 

wells within or near the downgradient portion of the plume appears to be 

depleted relative to DO at other bedrock wells. 

Nitrate 

The concentration of nifi-ate is depleted (<1 mg/L) at RM-7D and RM-7XD. 

Nitrate is also lower at RM-214D as compared to other bedrock wells where the 

LGU is in contact with bedrock. Where the LGU is confined by clay, the 

concentrations of nitrate are also depleted, suggesting that agricultural inputs 

of nitrogen (such as fertilizer applications and manure spreading) have not 

penetrated the CU. In addition, where nitrate is depleted or lower than 

background, the most reduced chlorinated compounds (e.g., chloroethane and 

vinyl chloride) are detected. 

Manganese 

The concentrations of manganese in the LGU and bedrock wells are variable, 

perhaps due to natural causes. The highest concentrations of manganese are 

consistently detected at RM-214D, RM-2D, RM-210D, and RM-4D. Trends in 

the manganese concentrations are not evident in the data; therefore, manganese 

is not a reliable constituent for future MNA monitoring at the sites. 

Ferrous Iron 

Ferrous iron is detected in very few LGU and bedrock wells; and where it is 

detected, the concentrations are generally less than 2 mg/L. Wells with iron 

detections include RM-4D, RM-IOD, RM-2011, RM-201D, RM-202L RM-202D, 

RM-205L RM-205D, RM-213D, and RM-214D. The highest concenti-ation of 

ferrous iron detected in the LGU or bedrock was at RM-205D (2.2 mg/L) in 

September 2006. The variability of ferrous iron concentrations does not appear 

to be a reliable indicator for future MNA monitoring at the sites. 

t 
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Sulfate 

Sulfate is present in groundwater at concentrations greater than background at 

near-field LTR and LL wells. The detected sulfate is likely related to landfill 

wastes, and trends in sulfate related to reductive dechlorination are not readily 

apparent. Therefore, sulfate is not a reliable indicator for future MNA 

monitoring. 

Chloride 

Chloride is detected in groundwater at concentrations generally greater than 

twice the background concentration at LTR source area (bedrock) wells and 

near-field bedrock wells. However, chloride may be the result of applications 

of road salt or may be from releases from the landfill or other sources and 

should not be relied upon too heavily to support the breakdown of CVOCs. 

Ethane and Ethene 

Ethane and ethene have not been detected in groundwater at the site's 

monitoring wells. This is not unexpected, since chloroethane and vinyl 

chloride are likely being degraded aerobically. 

Methane 

Methane has not been detected in the LGU or bedrock wells, except at RM-7D 

(86 M-g/L), in July 2007. That result was not verified with detections in 

subsequent sampling events. Methane does not appear to be a useful 

parameter for MNA monitoring for the LTR plume. A lack of methane within 

the plume is not unexpected since methanogenic conditions are not required for 

the reductive dechlorination of TCE or 1,1,1-TCA. 

4.6 CVOC Analytical Results - Trend Analysis 

The CVOC analytical data were subjected to a statistical analysis (Sens's Slope analysis) to 

quantitatively distinguish increasing and/or decreasing trends from data for which no trend can 

be established. The analysis were performed on two segments of data for each well with 

detected CVOCs—the entire historical data set, and the eight rounds of data collected for the 

MNA demonstration project. Appendix E contains the trend plots showing all of the CVOC 

analytical data results (including all historical results). Appendix F contains a table presenting a 

summary of the trend analysis, and the results of the statistical computations. The results of the 

statistical analysis support the evidence for biotic and abiotic degradation of CVOCs that was 

described above. 
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The historical data set indicates that parent compound (1,1,1-TCA and TCE) concentrations are ~ 

decreasing at all wells, with the exception of at RM-7XD. Increasing trends for breakdown 

compounds (1,1,1-DCA and/or total-l,2-DCE) are noted at LTR source area (bedrock) wells 

RM-7D, RM-7XD, RM-209D, RM-306D, and RM-307D. Decreasing or stable concenti:ations (no 

trend) were indicated for 1,1-DCA and total-l,2-DCE at all other wells. (Also note that the 

increasing trends noted for 1,1,1-TCA and 1,1,-DCA at RM-4D and for total-l,2-DCE at RM-2081 

and RM-2031 are not significant because the data set includes results that are either nondetect or 

near or below laboratory detection limits.) 

Statistical evidence of increasing trends in the detected concentrations of CVOCs in the post-

shutdown data (past eight rounds) was not found. Decreasing trends in the post-shutdown 

data were identified at a few wells, consistent with the overall historical decreasing trends. No 

trend in the post-shutdown data was evident for the majority of wells. 

4.6.1 Sentinel Wells 

Per the USEPA's request (memorandum from Richard Boice to Kris Krause, dated 

October 9, 2008), the Upper Confidence Limits (UCLs) for the sentinel wells were 

revised for this Report. Rather than using the entire historical data set for each 

individual well and parameter through the July 2006 baseline sampling event, the UCLs 

were recalculated to include only the results since roughly 2001 (approximately the last 

10 to 20 sampling events, depending on the individual weU). The revision of the UCLs 

resulted in a lower UCL for each sentinel well. For data sets consisting of 100% 

nondetect results, no upper limit was calculated and the Limit of Quantitation (LOQ) is 

used as the background limit. Appendix G contains the trend plots showing the 

historical concentrations of CVOCs and the revised UCLs for each sentinel well. 

With the exception of sentinel well RM-211D, CVOCs were either detected at 

concentrations below each sentinel well's respective 95% UCL, or were not detected at 

concentrations above the laboratory Limit of Detection (LOD), during the demonstration 

project. At RM-211D, the recent detections of 1,1,1-TCA exceed the revised UCL of 

2.6 pig/L; however, the PAL for 1,1,1,-TCA is 40 |ig/L. The detections of 1,1,1-TCA at 

RM-211D are not a significant occurrence because the detections are at very low levels 

and because the revised UCL (which, as a result is quite low) is significantly below the 

PAL. However, this trend will be monitored as sampling continues at RM-21 ID. 
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4.6.2 Residential Wells 

CVOCs were not detected in the residential wells during this final reporting period nor 

were they detected during any of the eight previous quarterly monitoring events. 

Appendix D contains the laboratory analytical results for the residential well samples. 

Table 9 provides a summary of the well construction information for the residential 

wells that are sampled as part of the currently approved monitoring program. Figure 15 

shows the private well locations, casing depth, and total well depth. Appendix H 

contains the residential well construction records that were obtained via a search of the 

WDNR records of Well Constructor's Reports and well construction information kept by 

the Wisconsin Geological and Natural History Survey. The well records were matched 

as best as possible to addresses, owners' names, and with local knowledge; but the 

information has not been verified beyond those means. Residential weU construction 

logs could not be found and/or matched to the following wells: GR-13, GR-15, GR-16, 

GR-25, GR-27, GR-33, and GR-41. Four of those wells (GR-13, GR-15, GR-16, and GR-27) 

are downgradient of the LTR. 

The combination of the residential well VOC analytical results, the historical CVOC 

analytical results (for groundwater monitoring wells), and the September 2008 deep 

monitoring well analytical results suggests that the casing requirement (250 feet of 

casing) is sufficient to protect drinking water supplies for any new residential 

construction. 

4.7 Summary 

Together, the CVOC and MNA analytical data confirm that the processes of reductive 

dechlorination, aerobic degradation, and physical attenuation of CVOCs are taking place at the 

site. Reductive dechlorination is likely occurring in anaerobic microcosms, while aerobic 

degradation is occurring in the rest of the otherwise aerobic aquifer system. The primary 

evidence of reductive dechlorination is found in the production of breakdown compounds 1,1-

DCA and cis-1,2-DCE at the LTR source area (bedrock) wells, while the concentrations of parent 

compounds 1,1,1-TCA and TCE are decreasing or are stable. Strong positive correlations are 

also evident between the distribution of MNA parameters that would be expected with 

reductive dechlorination and the distribution and increase in concentration of CVOC 

degradation compounds throughout the plume. Aerobic co-metabolism and oxidation are also 

evident in both the CVOC chemistry and MNA parameter results. 

The following examples of the relationships between the CVOC analytical data and MNA 

parameter data are confirming evidence of reductive dechlorination and aerobic degradation of 

CVOCs at the site: 
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DO is lower, nitrate is depleted, TIC and CO2 are elevated, and chloride is elevated 
compared to background, where 1,1-DCA and cis-1,2-DCE are being produced at the LTR 
source area (bedrock), all of which support reductive dechlorination. 

Where chloroethane and vinyl chloride are produced (in the source area bedrock), DO is 
also lower and/or depleted, nitrate is depleted, manganese is possibly elevated, and CO2 is 
most elevated, again supporting the process of reductive dechlorinaion. 

The presence of CO2 is likely attributed to oxidation and/or co-metabolism of vinyl 
chloride, 1,1-DCA, and 1,1-DCE, because ethene is absent. 

DO is possibly depleted and CO2 elevated throughout the distal portion of the plume, 
which suggests that microbial activity (related to reductive dechlorination and/or oxidation 
and cometabolism) is occurring (or has occurred) outside of the source area. 
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Section 5 
Conclusions and Recommendations 

After thorough analysis of the groundwater analytical data that were collected over the 2-year 

demonstration period, and in consideration of the significant historical site investigation, 

remediation, and monitoring data, we have concluded that MNA is a viable remedial 

alternative for the site. Active degradation of the CVOC plume via reductive dechlorination 

and aerobic degradation, along with mechanical attenuation, will continue to reduce the 

concentrations of CVOCs in groundwater and maintain the current levels of protectiveness of 

human health (drinking water supplies) and the environment. 

5.1 Conclusions 

The results of this MNA demonstration project confirm that reductive dechlorination and 

aerobic degradation are actively reducing concentrations of CVOCs in groundwater at the sites, 

and that natural processes are capable of maintaining active degradation of the residual 

CVOCs. Support for this conclusion is found in the MNA data itself, in the historical CVOC 

groundwater analytical data, in the significant site investigation and modeling efforts that were 

performed to develop an understanding of the fate and transport of the CVOC plume, and in 

the data obtained from years of performing the pump-and-treat remedy. 

The following conclusions can be drawn from the above data set in support of MNA as the 

appropriate remedy: 

• Modeling results and influent data have suggested that the pump-and-treat remedy was 
ineffective in removing a significant contaminant mass and provided limited containment 
(RMT, 2004). 

• Shutdown of the pump-and-treat system has not resulted in changes in groundwater 
elevations or flow patterns, nor has it resulted in migration of the CVOC plume. 

• Reductive dechlorination, aerobic oxidation, and co-metabolism are acting simultaneously 
in the aquifer to degrade the CVOC plume. 

• Statistical analysis of the historical CVOC analytical data confirms that parent compound 
(1,1,1-TCA and TCE) concentrations are decreasing at all wells, with the exception of 
RM-7XD; and breakdown compound (1,1,1-DCA and cis-l,2-DCE) concentrations are 
increasing at LTR source area (bedrock) wells. 

• Statistical evidence of increasing trends in the detected concentrations of CVOCs in the 
post-shutdown data (past eight rounds) was not found. 
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• The historical trends in CVOC concentrations are the result of natural processes of 
attenuation, including reductive dechlorination, rather than the result of mass reduction or 
containment attributable to operation of the pump-and-treat remedy. 

• The addition of deep wells RM-7XXD and RM-208XD confirmed that dissolved CVOCs 
decrease in concentration vertically to below detection limits at a depth approximately 
190 feet below the LTR and confirmed that CVOCs decrease in concentration with 
increased lateral distance from the LTR. 

• The depth of the plume is above the casing requirement depth for new residential wells 
(250 feet) and does not pose an additional threat to residential wells. 

• Reductive dechlorination is occurring in the bedrock beneath the LTR and downgradient of 
the LTR, as evident in the presence of breakdown compounds (e.g., chloroethane) in the 
borehole for RM-7XXD and in the increasing ratio of cis-l,2-DCE relative to TCE between 
boreholes RM-7XXD and RM-208XD. 

• Residual dense nonaqueous-phase liquids (DNAPL) are not evident beneath the LTR; 
residual contaminant mass has diffused into the bedrock matrix in the dissolved phase and 
will slowly release back to groundwater and attenuate. 

5.2 Long-Term MNA Sampling Schedule 

The LSRG submits the following Long-Term MNA Sampling Program to accommodate future 

amendment of the ROD. Table 10 presents the proposed Long-Term MNA Sampling Program. 

Refer to Figure 1 for the well locations. The proposed Long-Term MNA Monitoring Program is 

recommended to be implemented upon completion of and EPA approval of the results of the LL 

Leachate Head Study. Until that time, the Interim Groundwater Monitoring Program, which 

was approved by the USEPA and WDNR on December 17, 2008, will be implemented. 

Changes to the Long-Term MNA Sampling Program relative to the Interim Groundwater 

Sampling Program include the following: 

• Wells RM-205L RM-205D, RM-2011 RM-201D, RM-2021 and RM-202D will not be sampled, 
because CVOCs have not been detected at these wells (not detected in sampling between 
1996 and the present), and they are located upgradient and/or sidegradient relative to the 
plume. 

• Once the LL Leachate Head Study has been completed, many of the MNA parameters (e.g., 
alkalinity, manganese, sulfate, etc.) are not anticipated to provide useful information in 
monitoring the effectiveness of the remedy. Sixteen MNA parameters are proposed be field 
and/or laboratory analyzed, as compared to the 22 MNA parameters that were field and/or 
laboratory analyzed as part of the MNA Engineering Demonstration Project. The reduced 
list of parameters is sufficient to monitor the geochemical footprints related to the specific 
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mechanisms of reductive dechlorination and aerobic degradation that are on-going at the 
site. 

When performing the Interim and/or Long-Term Groundwater Monitoring Programs, the LSRG 

will routinely evaluate and optimize the sampling with respect to the well network, frequency 

of sampling and sampling parameters, and annually report findings, conclusions and 

recommendations to the USEPA. 
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Table 1 
Approved Groundwater Monitoring Program for MNA Demonstration Project - Revised Sampling Schedule (Project Years 1 and 2) 

Lemberger Sites 

WELL 
GROUP s 

lA 

IB (Note 1) 

IIA 

IIB (Note 2) 

IIIA 

lllB(Note2) 

IV 

Metals 
Background 
Well (Note 3) 
Residential 
Group 1 
Residential 
Group II 

- ' - " ^ '^ '-. , PR0JECTYEAR1 ^ •< >, >• -, 
"' MONTH NUMBER > ' " j ' , 

1 . 2 (Sep)„ 
V&M 

(MNA) 
V&M 

(MNA) 

V&M 
(MNA) 
V&M 

(MNA) 

(V) 

V 

(V) 

3 " 4 5(Dec)i 
V&M 

(MNA) 
V&M 

(MNA) 

(V) 

(V) 

V 

V 

6^̂  • ^ 7 - 8 (Mar) 
V&M 

(MNA) 
V&M 

(MNA) 

V&M 
(MNA) 
V&M 

(MNA) 

(V) 

V 

(V) 

9 10 11 (Jun) 
V&M 

(MNA) 
V&M 
S/P/C 
(MNA) 

(V) 
S/P/C 
V&M 

(MNA) 
V&M 
S/P/C 
(MNA) 

(V) 
(MNA) 

V 

(V) 

12 

,- V ^ , ->., ,r. •-'ipRbiJECTYEAR'2U^"' p-'- 'r- --'^ - --f, i ' 
' - - ' • ' • - . . MONTH NUMBER" - , . _ ' ' • . - ' . . \ 

1 2 (Sep) 
V&M 

(MNA) 
V&M 

(MNA) 

V&M 
(MNA) 
V&M 

(MNA) 

(V) 

V 

3 W4 5(Dec)0 
V&M 

(MNA) 
V&M 

(MNA) 

(V) 

(V) 

V 

V 

6 ^.7*v '^SlMar)^ 
V&M 

(MNA) 
V&M 

(MNA) 

V&M 
(MNA) 
V&M 

(MNA) 

(V) 

V 

*r, +10* ^'11 (Jun) 
V&M 

(MNA) 
V&M 
S/P/C 
(MNA) 

(V) 
S/P/C 
V&M 

(MNA) 
V&M 
S/P/C 
(MNA) 

(V) 
(MNA) 

V 

(V) 

12. 

Abbreviations: 
V&M = volatile organic compounds and metals. 
S/P/C = semivolatile organic compounds, pesticides/PCBs, and cyanide. 

MNA = monitored natural attenuation parameters. 
V = volatile organic compounds only. 

Notes: 
1. Sampling of extraction wells is not included; however, groundwater elevation will be measured at each extraction well during each monitoring round. 
2. Groundwater collection (GWC) sumps, including EW-6S, will not be sampled. 
3. This well (RM-9D) was abandoned during the bedrock investigation drilling program in summer 2005. 
4. Abbreviations shown in bold font in parentheses are analyses added to the currently approved monitoring program, for the MNA demonstration project. Abbreviations in nonbold font without 

parentheses are analyses required by the currently approved monitoring program. 
5. The two monitoring wells that were constructed in September 2005 as part of the LTR bedrock investigation (RM-213D and RM-214D) will be sampled with Well Group lA. 
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Table 2 
Monitored Natural Attenuation Parameters, Analytical Methods, and Reporting Limits 

'̂W GROUNDWATER -' 
/ * ^PARAMETER. 

Alkalinity (total) 

Carbon dioxide 

Dissolved oxygen 

Iron (II) 

Oxidation reduction 
potential 

pH 

Specific 
conductivity 

Temperature 

Turbidity 

Alkalinity (total) 

Chloride 

Ethane 

Ethene 

Manganese 

Methane 

Nitrate 

Nitrite 

pH 

Sulfate 

Temperature 

Total inorganic 
carbon 

' l > r | : | E L D O R * 

" LAB'ORAfORY .̂  

Field 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

Laboratory 

' ^ j ^ ^^ METHOD * ^ 

Hach kit 

Hach kit 

360.1*^' 

8146 W AH 

Standard 
methods'^' 

150.1'̂ > 

120.1'^' 

-

SM2130B 

2320B'^> 

300.0<'> 

M8015B< '̂ 

M8015B'^ ' 

6020'^' 

M8015B'^ ' 

300.0'" 

300.0 

150.1'" 

300.0'" 

-

415.2'" 

^ ' EQUIPMENT < 

Hach kit 

Hack kit 

Probe 

Hach kit 

Electrode 

Electrode 

Electrical 
conductivity 

meter 

Probe 

Meter 

Per method 

Per method 

Per method 

Per method 

Per method 

Per method 

Per method 

Per method 

Electrode 

Per method 

Thermometer 

Per method 

> LIMIT OF ^3 
-j jDETECflON ., 
" C (LODf. , 

10 mg/L as 
CaCOa'̂ ' 

1.25 mg/L 

0.1 mg/L'^' 

0.1 mg/L 

N/A 

N/A 

N/A 

N/A 

NA 

3.7 mg/L 

0.88 mg/L 

1.6/yg/L 

1.4 mg/L 

0.4 /yg/L 

2^g/L 

0.078 mg/L 

0.46 mg/L 

N/A 

0.83 mg/L 

N/A 

0.80 mg/L 

- ' ^ LIMIT OF r^ 
QUANIirATION*'J 
c ' ( L O Q ) . "̂  

N/A 

25 mg/L 

N/A 

N/A 

N/A 

0.1 standard 
units 

1 /ymhos/cm 

0.1 °C 

1 NTU 

10 mg/L 

5.0 mg/L 

10/yg /L 

10 mg/L 

2.0/yg/L 

10/yg/L 

0.40 mg/L 

0.10 mg/L 

0.1 Standard 
units 

4.0 mg/L 

0.1 °C 

2.0 mg/L 
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Table 2 (continued) 
Monitored Natural Attenuation Parameters, Analytical Methods, and Reporting Limits 

.^GROUNDWATER 
v l PARAMETER*< 

Total organic 
carbon 

-^^AB^JATORY^^ 

Laboratory 

^k-. METHOD̂  1 1 

415.2'" Per method 

^ LIMIT OF ' ' 
DETECfiON 

0.80 mg/L 

-'? LIMIT OF J 
' QUANf ITATIONT-, 

i ' 'T,^-.( l0Q)t^-.^ 

2.0 mg/L 

Notes: 
(1) 

(2) 

(3) 

(4) 

(5) 

USEPA 600/4-79-020, Methods for Chemical Analysis of Water and Waste. 
Standard Methods for the Examination of Water and Wastewater, 19"' Edition, 1995. 
SW-846, Test Methods for Evaluating Solid Waste, Physical and Chemical Methods, USEPA, 3"̂  Edition, 1986. 
Based on Hach Method 8203 digital titration. 
Based on typical field meter and dissolved oxygen probe with a resolution of 0.01 mg/L and used under normal field operating 
conditions. 

N/A = not applicable. 
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Table 3 
Water Sample Containers, Preservatives, and Holding Times for Monitored Natural Attenuation Parameters 

Z ^ . - • " ' " ^PARAMETER *fc5_,?:-^^^'v 

Alkalinity, sulfate 

Methane, ethane, and ethene 

Nitrate-t-nitrite nitrogen 

Temperature, EH, pH, specific 
conductivity, dissolved oxygen, 
ferrous iron, ORP, alkalinity (field) 

Manganese 

Total organic carbon, total 
inorganic carbon 

\ k Vr r'ii^C?NT;AINERH4 . f '̂  v ' ^ 

One 250-mL high-density 
polyethylene bottle'^' 

Three 40-mL VOA vials with 
Teflon® septum'" 

One 250-mL high-density 
polyethylene bottle'^' 

• • 

One 250-mL high-density 
polyethylene bottle'^' 

Two 60-mL glass bottles 

^ff MINIMUM'SAM>LE'.\' 

120 mL 

One X 40-mL 
VOA vial 

75 mL 

• • 

50 mL 

Bottles must be 
filled 

*' c :- ^IELD:RRESEBVATl6N!ii'j; 
"-/'5.M^ . t'MJTHODjsŷ fe'J'̂ '̂ it'' 

Cool to 4°C 

Cool to 4°C, and add HCI 
to pH < 2; protect from light 

Cool to 4°C, and add 
H2SO4 to pH < 2 

~~ 

Cool to 4°C, and add HNO3 
to pH < 2 

Cool to 4°C, no 
headspace; add H2SO4 to 
pH<2 

14 days (alkalinity) 
28 days (sulfate) 

7 days if unpreserved; 
14 days if preserved 

(sample should remain 
on-site less than 24 hours) 

28 days 

Immediately after sample 
collection 

6 months 

28 days 

Notes: 
''' starting from time of sample collection. 
'̂ ' Collect three extra containers for MS/MSD samples. 
'̂ * Collect one extra container for sample spike and duplicate analyses. 
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Table 4 

Summary of Groundwater Elevations 

July 2006 - January 2008 

MNA Demonstration Study 

WELL » 

OW-101A 
OW-101B 
OW-102A 
OW-102B 
OW-102C 
OW-102D 
OW-103A 
OW-103B 
OW-104A 
OW-104B 
OW-104C 
OW-104D 
OW-104E 
OW-104F 
OW-104G 
OW-104H 
OW-105A 
OW-105B 
OW-106A 
OW-106B 
RM-001D 
RM-001i 
RM-002D 
RM-0021 
RM-003D 
RM-0031 
RM-004D 
RM-004S 
RM-005D 
RM-0051 
RM-005S 
RM-007D 

- PRE-SHUTDOWN 

'' "y/s/aooe 
806.28 
806.24 
802.54 
802.60 
802.70 
802.74 
793.69 
793.62 
791.28 
791.12 
791.25 
791.23 
791.24 
791.33 
791.23 
792.07 
805.33 
805.31 
828.38 
828.78 
790.93 
791.20 
791.89 
794.88 
802.06 
801.31 
801.13 
841.73 
800.16 
800.05 
836.65 
807.09 

> . ' ^ F POST-SHUTDpvyN%><-"?''-"^ ;̂?.4,-a^= '̂5r J > : : . 3 | . t < '^ ' ' "^^ t^ '^^-^ t ' r ;^"^^ 

9/8/2006 •' 

805.27 
805.22 
802.67 
802.63 
802.76 
802.73 
794.58 
794.29 
791.56 
791.54 
791.52 
791.51 
791.53 
791.56 
791.49 
792.36 
804.50 
804.40 
826.42 
826.92 
791.18 
791.36 
792.12 
795.22 
801.91 
801.37 
801.34 
840.64 
800.46 
800.30 
835.63 
805.32 

12/6/2006 

804.57 
804.54 
802.13 
802.06 
802.17 
802.17 
794.30 
794.03 
791.36 
791.34 
791.31 
791.27 
791.32 
791.37 
791.27 
792.13 
803.86 
803.79 
826.57 
827.11 
790.92 
790.80 
791.93 
794.91 
801.41 
801.09 
801.31 
840.42 
799.93 
799.80 
836.54 
804.71 

4/6/2007 ^ 

807.09 
807.03 
803.54 
803.45 
803.58 
803.57 
795.07 
794.81 
791.72 
791.71 
791.68 
791.66 
791.69 
791.77 
791.66 
792.61 
805.68 
805.52 
830.41 
831.90 
791.32 
791.26 
792.51 
795.61 
802.41 
801.85 
808.96 
842.19 
800.83 
800.65 
838.38 
807.30 

.7/18/2007 

805.52 
805.51 
803.04 
803.04 
803.09 
803.09 
794.84 
794.56 
791.36 
791.34 
791.31 
791.31 
791.33 
791.39 
791.30 
792.28 
804.78 
804.75 
826.76 
827.25 
790.83 
790.78 
791.95 
795.16 
802.27 
801.60 
801.45 
839.39 
800.57 
800.51 
835.53 
805.66 

" ' 9/13/2007";' 

804.88 
804.87 
802.49 
802.45 
802.62 
802.52 
794.47 
794.21 
791.24 
791.17 
791.19 
791.16 
791.20 
791.25 
791.18 
792.08 
804.25 
804.19 
826.06 
826.89 
790.71 
790.69 
791.80 
794.91 
801.81 
801.17 
800.61 
838.30 
800.03 
799.88 
834.55 
805.24 

« ^ 12/18/2007"^ -

803.71 
803.67 
801.43 
801.38 
801.47 
801.48 
793.57 
793.34 
790.91 
790.88 
790.90 
790.85 
790.89 
790.92 
790.82 
791.65 
803.06 
802.99 
825.81 
826.86 
790.40 
790.36 
791.48 
794.20 
800.50 
800.08 
799.44 
837.07 
799.09 
799.03 
834.13 
803.70 

I '"4/28/2008-"^ 

807.93 
807.90 
804.17 
804.07 
804.21 
804.21 
794.91 
794.68 
791.87 
791.83 
791.86 
791.81 
791.82 
791.91 
791.83 
792.81 
806.66 
806.59 
830.11 
830.71 
791.34 
791.32 
793.63 
796.19 
802.99 
802.36 
804.87 
841.36 
801.09 
800.98 
838.06 
808.02 

-'i>7/3/'2008c- " 

808.09 
808.04 
804.56 
804.49 
804.62 
804.59 
795.68 
795.46 
791.76 
791.65 
791.75 
791.69 
791.73 
791.82 
791.66 
792.88 
806.64 
806.64 
828.94 
829.30 
791.26 
793.75 
792.42 
795.96 
803.56 
802.87 
802.81 
841.52 
801.84 
801.68 
836.84 
808.93 
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Table 4 (continued) 

Summary of Groundwater Elevations 

July 2006 - January 2008 

MNA Demonstration Study 

WELL 

RM-007S 
RM-007XD 
RM-008D 
RM-010D 
RM-011D 
RM-101D 
RM-1011 
RM-102D 
RM-103D 
RM-103S 
RM-201D 
RM-2011 
RM-202D 
RM-2021 
RM-203D 
RM-2031 
RM-205D 
RM-2051 
RM-206S 
RM-207S 
RM-208D 
RM-2081 
RM-208S 
RM-209D 
RM-21 OD 
RM-2101 
RM-21 I D 
RM-212D 
RM-2121 
RM-213D 
RM-214D 
RM-301S 

PRE-SHUTDOWN 

7/5/2006 

838.49 
806.87 
807.46 
794.44 
843.64 
805.70 
805.82 
845.12 
800.17 
842.14 
805.56 
805.57 
803.20 
803.10 
790.86 
792.19 
805.81 
805.75 
834.00 
830.66 
800.50 
800.65 
826.89 
807.16 
795.42 
794.77 
802.57 
805.09 
805.20 

NM 
NM 

849.68 

\ . : — ^ . ^ ^7 - r ''\-^^POST-SHUTDOWN>fr'l ' J F^.<-'. \='^.'^4''^5 J-,4,"S,.^-,- Z - - ^ ^ ^ ^ ^ ' .-| 

9/8/2006 

837.58 
805.43 
805.99 
794.90 
845.41 
804.91 
805.03 
838.68 
800.17 
840.20 
804.69 
804.69 
802.69 
802.74 
791.25 
792.40 
804.98 
804.92 
833.34 
829.52 
800.70 
800.85 
825.74 
805.51 
795.76 
795.01 
802.77 
803.44 
803.40 
804.78 
805.06 
847.22 

- 12/6/2006 ' i 

839.41 
804.61 
805.12 
794.63 
848.67 
803.99 
804.11 
832.45 
799.74 
840.08 
803.99 
803.99 
802.15 
802.21 
790.89 
792.42 
804.03 
803.97 
834.65 
831.06 
800.19 
800.31 
826.86 
803.94 
795.61 
794.89 
802.23 
803.74 
805.41 
803.56 
804.28 
848.17 

' 4/6/2007 ^ 

840.67 
807.07 
807.01 
795.57 
844.94 
805.91 
806.03 
841.07 
800.51 
844.68 
805.98 
805.97 
803.91 
803.95 
791.66 
792.68 
805.98 
805.92 
835.89 
833.84 
801.21 
801.36 
829.75 
807.73 
796.12 
795.42 
803.68 
805.56 
808.82 
806.05 
806.00 
853.73 

,7/18/2007 r 

837.93 
805.63 
806.23 
794.44 
842.33 
805.19 
805.31 
835.26 
800.27 
839.96 
804.76 
804.79 
802.72 
802.79 
791.03 
792.23 
804.83 
804.77 
833.41 
829.74 
800.89 
801.04 
825.53 
805.72 
796.10 
795.33 
803.11 
803.57 
804.31 
805.52 
805.84 
847.24 

" '.9/13/2007'' ' 

837.15 
804.87 
805.78 
793.81 
842.14 
804.29 
804.41 
832.73 
799.96 
839.06 
804.36 
804.40 
802.45 
802.43 
790.77 
792.17 
804.33 
804.27 
832.39 
829.41 
800.42 
800.57 
825.08 
805.17 
795.66 
794.95 
802.59 
800.73 
801.10 
804.42 
804.69 
845.78 

••„ 12/18/20071?' 

836.57 
803.63 
804.50 
793.94 
836.62 
803.30 
803.42 
829.00 
798.86 
837.84 
803.33 
803.31 
801.09 
801.36 
790.43 
791.76 
803.28 
803.22 
832.47 
825.85 
799.46 
799.61 
824.64 
803.92 
794.94 
794.34 
801.51 
802.78 
803.03 
803.15 
803.41 
844.64 

' '^/28/2008'.'-' 

840.41 
807.97 
808.21 
795.29 
845.04 
806.82 
806.94 
845.13 
799.74 
844.84 
806.80 
806.81 
805.47 
805.50 
791.40 
792.87 
806.56 
806.50 
835.64 
833.23 
801.49 
801.64 
829.20 
808.43 
796.15 
795.37 
804.39 
806.42 
808.90 
807.07 
806.67 
853.65 

% ' 7/3/2008 

838.99 
808.24 
808.35 
796.23 
844.85 
807.23 
807.35 
844.44 
801.58 
843.89 
807.12 
807.09 
804.67 
804.71 
791.34 
792.60 
807.20 
807.14 
834.20 
831.03 
802.26 
802.41 

826.55 
808.31 
796.85 
796.25 
804.56 
806.51 
806.28 
807.23 
807.15 
850.89 
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Table 4 (continued) 

Summary of Groundwater Elevations 

July 2006 - January 2008 

MNA Demonstration Study 

WELL . -

RM-302S 
RM-303D 
RM-304D 
RM-305D 
RM-306D 
RM-307D 
RM-308D 

PRE-SHUTDOWN 

7/5/2006 

849.30 
807.35 
848.47 
814.13 
813.13 
807.19 
814.27 

- - ' ^ - " < ^ ^ * - K ' . - •• V ' ' : ; / r4 t ' ' " ,P .osT:SHyTDowN^r - >-.r.^4'^-"t^-^'^/-: i^^^^^^^ 

9/8/2006-^ , ' 

849.06 
805.85 
843.15 
810.12 
808.59 
805.36 
809.29 

•" 12/6/2006.' 

851.38 
805.63 
839.61 
808.01 
806.77 
804.77 
807.13 

" -̂  4/6/2007' "̂  

852.15 
807.71 
851.02 
811.87 
812.49 
807.58 
813.60 

>- j / i 8 /2go7 f r 

848.38 
806.64 
844.31 
809.68 
808.08 
805.59 
808.53 

^ ,•''9/13/2007 'i-J' 

847.93 
805.28 
841.65 
808.19 
807.28 
804.96 
807.61 

? ,12/18/2007^4;' 

848.20 
803.94 
836.67 
806.24 
805.35 
803.72 
805.60 

; < " /4/28/2do8T; 

850.19 
809.77 
852.02 
813.95 
813.74 
808.78 
814.73 

^-: J7/3/2008>\.-

850.19 
808.94 
849.48 
814.75 
813.33 
808.72 
814.86 

Notes: 

NM = not measured. 
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Table 5 

Vertical Hydraulic Gradients on July 3,2008 
Lemberger Landfill and Lemberger Transport and Recycling Site 

Town of Franklin, Wisconsin 

-•"•'fWELLrC 

OW-104A 
OW-104B 
OW-104B 
OW-104F 
RM-001i 
RM-001D 
RM-0021 
RM-002D 
RM-0031 
RM-003D 
RM-0051 
RM-005D 
RM-007D 

RM-007XD 
RM-1011 
RM-101D 
RM-2011 
RM-201D 
RM-2021 
RM-202D 
RM-2031 
RM-203D 
RM-205i 
RM-205D 
RM-2081 
RM-208D 
RM-2101 
RM-210D 
RM-2121 
RM-212D 

\ SCREEN "-^^ 
" FORMATION ^ r 

LGU 
Rock/LGU 
Rock/LGU 

Rock 
LGU? 
Rock 
LGU? 
Rock 
LGU 
LGU? 
LGU 
Rock 
Rock 
Rock 
LGU 
Rock 
LGU 
Rock 
LGU? 
Rock 
LGU? 
Rock 
LGU? 
Rock 
LGU? 
Rock 
LGU? 
Rock 
LGU 
LGU 

; GROUNDWATER 
r ' ELEVATIOrTi'' 

791.76 
791.65 
791.65 
791.82 
793.75 
791.26 
795.96 
792.42 
802.87 
803.56 
801.68 
801.84 
808.93 
808.24 
807.35 
807.23 
807.09 
807.12 
804.71 
804.67 
792.60 
791.34 
807.14 
807.20 
802.41 
802.26 
796.25 
796.85 . 
806.28 
806.51 

,T REFERENCE 
^'' ELEXrATrON^"^ 

(L)f t '^ i-* 

785.40 
771.00 
771.00 
756.00 
775.50 
762.80 
766.00 
737.10 
784.90 
756.70 
797.10 
754.60 
802.30 
742.50 
782.80 
762.90 
763.90 
750.10 
776.60 
759.20 
789.70 
768.90 
771.20 
751.10 
794.70 
777.90 
793.00 
766.90 
779.90 
760.10 

" l̂̂ ^ DELTA h ' 

i^d( f t ) ^̂  •" 
0.11 

-0.17 

2.49 

3.54 

-0.69 

-0.16 

0.69 

0.12 

-0.03 

0.04 

1.26 

-0.06 

0.15 

-0.60 

-0.23 

,S DELTA,L''„r 
, ' - iJ( f t )««•?, 

14.40 

15.00 

12.70 

28.90 

28.20 

42.50 

59.80 

19.90 

13.80 

17.40 

20.80 

20.10 

16.80 

26.10 

19.8 

VERTICAL r 
GRADIENT™, 

0.008 

-0.011 

0.196 

0.122 

-0.024 

-0.004 

0.012 

0.006 

-0.002 

0.002 

0.061 

-0.003 

0.009 

-0.023 

-0.012 

,. DIRECTION^ 
§ ' ' OF V ' 
"IsRADiENT:: 

Down 

Up 

Down 

Down 

Up 

Up 

Down 

Down 

Up 

Down 

Down 

Up 

Down 

Up 

Up 

Notes: 
Vertical Gradient (i) = Delta h / Delta L; positive values indicate a downward hydraulic gradient. 
Reference Point (L) for head measurements (h) is the water table for wells screened in the UGU, and the 

mid-point of the screened interval, including the sand filter pack, for piezometers. 
Delta h = the distance between head measurements. 
Delta L = the distance between reference points. 
UGU = upper granular unit (perched aquifer). 
LGU = lower granular unit. 
Rock = bedrock and lower granular unit. 
A gradient approaching 1 is indicative of the gradient between the perched aquifer and the bedrock aquifer. 

Prepared by: T. Clausen 10/22/08 
Checked by: C. Shaw, 12/6/08 
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Table 6 

Summary of Volatile Organic Groundwater Standard Exceedences at 

Plume Monitoring Wells 

Lemberger Landfill Sites 

February 2008 - July 2008 

„ ' ^ ' ^ 1 

WELL ID 

RM-003D 

RM-003D 

RM-003D 

RM-003D 

RM-003D 

RM-003D 

RM-005D 

RM-005D 

RM-005D 

RM-OOSD 

RM-005D 

RM-005D 

RM-0051 

RM-0051 

RM-0051 

RM-0051 

RM-0051 DUP 

RM-0051 DUP 

RM-005S 

RM-005S 

RM-007D 

RM-007D 

RM-007D 

RM-007D 

RM-007D 

RM-007D 

RM-007D 

DATE 

7/15/08 

4/22/08 

7/15/08 

7/15/08 

4/22/08 

7/15/08 

4/21/08 

7/18/08 

4/21/08 

7/18/08 

4/21/08 

7/18/08 

4/21/08 

7/18/08 

4/21/08 

7/18/08 

4/21/08 

4/21/08 

4/21/08 

7/18/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

^ PARAMETER 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1,1 -TRICHLOROETHANE 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 

RESULT O/g/L)" 

56.2 

2.6 

4.8 

9.7 

3.1 

4.3 

3.2 

3.4 

8.4 

9.9 

3 

3.8 

1.3 

1.1 

1.3 

1.5 

1 

1.5 

1.3 

2.2 

903 

576 

593 

424 

65 

44.2 

222 

1 ^ X. - - j r -

-«" DATA''^^^ 
J, QUALIFIERS 

J 

J 

J 

J 

J 

J 

J 

," STANDARD<' ' ( / /g/L)J ' ' ; 

' <r + 

ES<=' 

200 

7 

7 

70 

5 

5 

7 

7 

70 

70 

5 

5 

7 

7 

5 

5 

7 

5 

5 

5 

200 

200 

850 

850 

7 

7 

70 

40 

0.7 

0.7 

7 

0.5 

0.5 

0.7 

0.7 

7 

7 

0.5 

0.5 

0.7 

0.7 

0.5 

0.5 

0.7 

0.5 

0.5 

0.5 

40 

40 

85 

85 

0.7 

0.7 

7 

^ 4 »^v.4^^iiP;.ft^-2 * ^ 

/EXCEEDENCE 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

ES 

ES 

PAL 

PAL 

ES 

ES 
ES 
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Table 6 (continued) 

Summary of Volatile Organic Groundwater Standard Exceedences at 

Plume Monitoring Wells 

Lemberger Landfill Sites 

February 2008 - July 2008 

WELL ID 

RM-007D 

RM-007D 

RM-007D 

RM-007D 

RM-007D DUP 

RM-007D DUP 

RM-007D DUP 

RM-007D DUP 

RM-007D DUP 

RM-007XD 

RM-007XD 

RM-007XD 

RM-007XD 

RM-007XD 

RM-007XD 

RM-007XD 

RM-007XD 

RM-007XD 

RM-007XD 

RM-007XD 

RM-008D 

RM-008D 

RM-008D 

RM-008D 

RM-008D 

RM-008D DUP 

RM-008D DUP 

DATE 

7/17/08 

4/17/08 

7/17/08 

7/17/08 

7/17/08 

7/17/08 

7/17/08 

7/17/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

3/13/08 

3/13/08 

3/13/08 

3/13/08 

7/15/08 

7/15/08 

7/15/08 

PARAMETER 

CIS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

ClS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

1,1,1-TRICHLOROETHANE 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

CARBON TETRACHLORIDE 

CIS-1,2-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1,1-TRICHLOROETHANE 
1,1-DICHLOROETHENE 

RESULT (A/g/L) 

138 

50.2 

36.6 

2 

575 

420 

42.4 

137 

37.8 

181 

137 

108 

93 

37.1 

33.9 

1.3 

135 

124 

36.5 

34.3 

62.7 

3.4 

13.4 

4.4 

1.3 

48.6 

2.4 

. .-, DATA 
; QUALIFIERS J 

J 

J 

J 

' * ' STANDARD'^ ' ( ^g /L ) ^ ' 

' ES< )̂" . 

70 

5 

5 

0.2 

200 

850 

7 

70 

5 

200 

200 

850 

850 

7 

7 

5 

70 

70 

5 

5 

200 

7 

70 

5 

5 

200 

7 

7 

0.5 

0.5 

0.02 

40 

85 

0.7 

7 

0.5 

40 

40 

85 

85 

0.7 

0.7 

0.5 

7 

7 

0.5 

0.5 

40 

0.7 

7 

0.5 

0.5 

40 

0.7 

"»+EXCEEDENCE-= 

ES 

ES 

ES 

ES 

ES 

PAL 

ES 

ES 

ES 

PAL 

PAL 

PAL 

PAL 

ES 

ES 

PAL 

ES 

ES 

ES 

ES 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 
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Table 6 (continued) 

Summary of Volatile Organic Groundwater Standard Exceedences at 

Plume Monitoring Wells 

Lemberger Landfill Sites 

February 2008 - July 2008 

f^'C^irJ-,'--. ' '̂ ' 
WELL'ID. 

RM-008D DUP 

RM-008D DUP 

RM-101D 

RM-103D 

RM-103D 

RM-103D 

RM-103D 

RM-103S 

RM-103S 

RM-103S 

RM-103S 

RM-203D 

RM-203D 

RM-204D 

RM-204D 

RM-2041 

RM-2041 

RM-207S 

RM-208D 

RM-208D 

RM-208D 

RM-208D 

RM-208D 

RM-208D DUP 

RM-208D DUP 

RM-208D DUP 

RM-208D DUP 

'- '- DATE 

7/15/08 

7/15/08 

3/16/08 

4/7/08 

7/18/08 

4/7/08 

7/18/08 

4/7/08 

4/7/08 

7/18/08 

4/7/08 

3/17/08 

7/7/08 

4/23/08 

4/23/08 

4/23/08 

4/23/08 

7/17/08 

4/9/08 

7/18/08 

7/18/08 

4/9/08 

7/18/08 

4/9/08 

7/18/08 

7/18/08 

4/9/08 

'•', ' - - i PARAMETER ^ ' « * , ' - , / : ? t c ' 

ClS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

TRICHLOROETHENE 

BENZENE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

ClS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

CIS-1,2-DlCHLOROETHENE 

TRICHLOROETHENE 

<;^i 4 " / t '^ f 

RESULT,(,[/g/L) 

8.7 

3.8 

1.1 

1.3 

0.96 

1.5 

1.4 

9.9 

1.2 

0.88 

2 

0.58 

0.72 

0.95 

1 

0.82 

1 

0.94 

1.8 

2.1 

7.2 

2.6 

3.1 

1.9 

2.1 

7 

2.6 

V J ,-^Di^TA^'=^" 
' QUALIFIERS " 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

"1~ ' ^ " ' .STANDARD '1 ! (/yg/L); :r-.,.i 

IQt 

5 

5 

7 

7 

5 

5 

70 

5 

5 

0.2 

5 

5 

7 

5 

7 

5 

5 

7 

7 

70 

5 

5 

7 

7 

70 

5 

f | ^ A L ' < \ f M 

7 

0.5 

0.5 

0.7 

0.7 

0.5 

0.5 

7 

0.5 

0.5 

0.02 

0.5 

0.5 

0.7 

0.5 

0.7 

0.5 

0.5 

0.7 

0.7 

7 

0.5 

0.5 

0.7 

0.7 

7 

0.5 

C EXCEEDENCES' 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

ES 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 
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Table 6 (continued) 

Summary of Volatile Organic Groundwater Standard Exceedences at 

Plume Monitoring Wells 

Lemberger Landfill Sites 

February 2008 - July 2008 

J" 

WELL ID 

RM-208D DUP 

RM-208S 

RM-209D 

RM-209D 

RM-209D 

RM-209D 

RM-209D 

RM-209D 

RM-209D 

RM-209D 

RM-209D 

RM-209D 

RM-209D 

RM-209D 

RM-210D 

RM-21 OD 

RM-21 OD 

RM-210D 

RM-210D 

RM-210DDUP 

RM-210DDUP 

RM-2101 

RM-2101 

RM-2101 

RM-2101 

RM-213D 

RM-213D 

DATE 

7/18/08 

7/18/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

3/17/08 

7/7/08 

7/7/08 

3/17/08 

7/7/08 

7/7/08 

7/7/08 

3/17/08 

7/7/08 

3/17/08 

7/7/08 

7/15/08 
7/15/08 

>,f ^ ^ (.PARAMETER, i ' .. ^-^^ 

TRICHLOROETHENE 

BENZENE 

1,1,1-TRICHLOROETHANE 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

TETRACHLOROETHENE 

TETRACHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

METHYLENE CHLORIDE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

RESULT (/yg/L) 

3.2 

0.85 

283 

214 

136 

85.3 

11 

12.1 

28.3 

18.8 

1.2 

1.3 

13.9 

10 

2.1 

2.1 

0.62 

3.8 

3.8 

2.3 

4 

1.2 

1.1 

2.1 

1.9 

49 
2.4 

DATA ^ f 
QUALIFIERS, 

J 

J 

J 

J 

J 

J 

" * STANDARDi;>(/[;g/L)fSs:' 

5 

5 

200 

200 

850 

850 

7 

7 

70 

70 

5 

5 

5 

5 

7 

7 

5 

5 

5 

7 

5 

7 

7 

5 

5 

200 
7 

.w^' :f̂ ~ 
^.VPAL'^V.., 

0.5 

0.5 

40 

40 

85 

85 

0.7 

0.7 

7 

7 

0.5 

0.5 

0.5 

0.5 

0.7 

0.7 

0.5 

0.5 

0.5 

0.7 

0.5 

0.7 

0.7 

0.5 

0.5 

40 

0.7 

'EXCEEDENCE 

PAL 

PAL 

ES 

ES 

PAL 

PAL 

ES 

ES 

PAL 

PAL 

PAL 

PAL 

ES 

ES 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 
PAL 

Page 4 of 6 
l:\WPMSN\PJT\00-03457\46\000345746-002.XLS 12/23/2008 

© 2008 RMT, Inc. All rights reserved. 

file://l:/WPMSN/PJT/00-03457/46/000345746-002.XLS


Table 6 (continued) 

Summary of Volatile Organic Groundwater Standard Exceedences at 

Plume Monitoring Wells 

Lemberger Landfill Sites 

February 2008 - July 2008 

WELL ID 

RM-213D 

RM-213D 

RM-213D 

RM-214D 

RM-214D 

RM-214D 

RM-214D 

RM-214D 

RM-214D 

RM-214D 

RM-214D 

RM-303D 

RM-303D 

RM-303D 

RM-303D 

RM-303D 

RM-303D 

RM-303D 

RM-303D 

RM-303D 

RM-303D 

RM-305D 

RM-306D 

RM-306D 

RM-306D 

RM-306D 
RM-306D 

DATE 

7/15/08 

3/16/08 

7/15/08 

4/9/08 

7/15/08 

4/9/08 

7/15/08 

4/9/08 

7/15/08 

4/9/08 

7/15/08 

4/14/08 

7/17/08 

4/14/08 

7/17/08 

4/14/08 

7/17/08 

4/14/08 

7/17/08 

4/14/08 

7/17/08 

4/14/08 

4/14/08 

7/17/08 

4/14/08 

7/17/08 
4/14/08 

'̂  PARAMETER 

CIS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

VINYL CHLORIDE 

1,1,1-TRICHLOROETHANE 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1,1-TRICHLOROETHANE 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

TETRACHLOROETHENE 

RESULT (//g/L) 

8.8 

1.3 

3.9 

1.2 

1.5 

29.7 

38.7 

4.4 

5.3 

1.7 

1.1 

984 

379 

654 

315 

74.7 

15.1 

313 

116 

93.9 

56.8 

1 

179 

100 

7.5 

3.3 
0.88 

' - 'DATAf^^^ 
QUALIFIERS^ 

J 

J 

J 

J 

," . " j STANDARD'^* O^g/L) - i ^ 

^ ESl^' 

70 

5 

5 

7 

7 

70 

70 

5 

5 

0.2 

0.2 

200 

200 

850 

850 

7 

7 

70 

70 

5 

5 

5 

200 

200 

7 

7 
5 

7 

0.5 

0.5 

0.7 

0.7 

7 

7 

0.5 

0.5 

0.02 

0.02 

40 

40 

85 

85 

0.7 

0.7 

7 

7 

0.5 

0.5 

0.5 

40 

40 

0.7 

0.7 

0.5 

•"t- > 1? ft. 

EXCEEDENCE-

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

ES 

ES 

ES 

ES 

ES 

PAL 

PAL 

ES 

ES 

ES 

ES 

ES 

ES 

PAL 

PAL 

PAL 

ES 

PAL 
PAL 
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Table 6 (continued) 

Summary of Volatile Organic Groundwater Standard Exceedences at 

Plume Monitoring Wells 

Lemberger Landfill Sites 

February 2008 - July 2008 

WELL ID 

RM-306D 

RM-306D 

RM-306D 

RM-307D 

RM-307D 

RM-307D 

RM-307D 

RM-307D 

RM-307D 

.DATE 

7/17/08 

4/14/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

4/17/08 

7/17/08 

- " ' " PARAMETER A " - ' ' K''-^^^' 

TETRACHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

1,1,1-TRICHLOROETHANE 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,1-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROETHENE 

RESULT (//g/L) 

0.54 

4.5 

4.3 

57.3 

107 

1.5 

3.7 

2.5 

5.6 

f ' 'V'* -3 J, 4 

-VDATA^JI 
^QUy^LIFIERS, 

J 

J 

- -,_STANDA|JD<^' (//g/L) i j ^ 

5 

5 

5 

200 

200 

7 

7 

5 

5 

0.5 

0.5 

0.5 

40 

40 

0.7 

0.7 

0.5 

0.5 

> •, t j ^ V * 

'-?EXCEEDENCE( 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

PAL 

ES 

Notes: 
' ' ' Table includes exceedences where the reported concentration is between the Limit of Detection and the Limit of Quantitation (J data qualifier). 
'^' ES = Wisconsin Administrative Code NR140 Enforcement Standard. 
'^' PAL = Wisconsin Administrative Code NR140 Preventive Action Limit. 
J = reported concentration is estimated between the Limit of Detection (LOD) and the Limit of Quantitation (LOQ). 
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Table 7 

Summary of Private Well Construction Information 

Lemberger Landfill and Lemberger Transport and Recycling Site 

Town of Franklin, Manitowoc County, Wisconsin 

WELL 
, DESIGNATION 

GR-8 
GR-9 

GR-10 
GR-11 

GR-12 

GR-13 
GR-14 
GR-15 
GR-16 

GR-17 

GR-24 
GR-25 
GR-26 
GR-27 
GR-30 

GR-31 
GR-33 
GR-41 

GR-60R 
GR-62 
GR-63 
GR-64 
GR-65 

WISCONSIN UNIQUE 
WELL NUMBER(S) 

BK413 
BK415 
BK350 

EZ331 
BK416 
BK364 

CW004 
BK355 

BK381 
BK363 
BK409 
BK371 

BK410 
BK354 

BK366 
BK365 
A0649 
BK353 
BK414 
BK383 

BK376 
BK375 
BK391 
IG758 
HL794 
DS921 
IE118 
LK291 

CASING DEPTH 

( f t ) ' 

250 
250 

Not known 

250 
253 
59 

252 
Not known 

Not known 
43 

Not known 
Not known 

250 
Not known 

42 
Not known 

210 
Not known 

252 
Not known 

40 
Not known 
Not known 

252 
250 
252 
250 
253 

TOTAL DEPTH 

- "(ft)-

262 
342 
40 

480 
362 
87 

318 
86 

Not known 
45 

Not known 
Not known 

318 
50 

182 
Not known 

256 
Not known 

342 
120 

163 
Not known 
Not known 

361 
322 
320 
380 
360 

CONSTRUCTION 
MO-YR . > 

Apr-1986 
Nov-1985 
Not known 

Not known 
Apr-1986 

Jan-1967 

Sep-1985 
Not known 

Not known 
Jul-1981 

Not known 
Not known 

Nov-1985 
Not known 

Aug-1982 
Not known 
Mar-1982 
Not known 
Mar-1986 
Not known 

May-1970 
Not known 
Not known 
Jun-1994 
Oct-1993 
Mar-1992 
Apr-1995 
Dec-1996 

STREET ADDRESS OF " 
" WELL LOCATION 

7504 Taus Road 
7435 Taus Road 

Rt 1, Box 302 (Whitelaw) 

7321 Taus Road 
7208 Taus Road 

Rt 1, Box 302A (Whitelaw) 

13116 Reifs Mills Road 
Rt 1 (Whitelaw) 

13207 Reifs Mills Road 
13416 Reifs Mills Road 
13323 Reifs Mills Road 
6512 River Bend Road 

12933 Reifs Mills Road 
Rt 1 (Whitelaw) 

12330 Sunny Slope Road 
5925 Hempton Lake Road 
13116 Sunny Slope Road 

6203 Ledvina Road 
5330 Hempton Lake Road 
Rt 1 Hempton Lake Rd (Whitelaw) 

12504 Palm Grove Road 
4833 Mayerl Road 

12435 Palm Grove Road 
13418 Sunny Slope Road 

7325 Taus Road 
12820 Reifs Mills Road 
12815 Reifs Mills Road 
6726 River Bend Road 

V 

^ OWNER 

Richard Eiles 
Harlan Saur 

Edwin Saur 

Jeff Wilker 
Jane Kalies 

Jane Kalies 

John Dugan 
John Dugan 

Emily Kubicka 
Rosemary Schneider 

Chad Olm 
Karl Schultz 

Wayne Menza 
Wayne Menza 

Waste Management, Inc. 
Edward Baroun 

Kenney Lemberger 
Rose Mary Ledvina 
Terry Lemberger 

Alice Lemberger 

Ervin Polifka 
Richard Lodel 

Tom Ebert 
Michael Golen 

Carl Franz 
James Einburger 

Per Engstrom 
Corliss & Diana Prindle 

RESIDENT 

Same 
None 

Same 
Same 

Same 

Same 
Same 
Same 
Same 

Same 

N/A 
Same 
None 
Same 

Casey Lemberger 

Same 
Same 
Same 
None 
Same 
Same 
Same 
Same 

NAME ON WELL ^ 
CONSTRUCTOR'S REPORT 

Tom Hanly 
Edwin Saur 

no log 

no log 
Jane Kalies 
Douglas Kalies 

John Dugan 
no log 

no log 
Donald Schneider 

no log 
no log 

Wayne Menza 
no log 

Norbert Braun 
no log 

Ken Lemberger 
no log 

Alice Lemberger 
no log 

Ervin Polifka 
no log 
no log 

Leo Denor 
Tony Franz 

Jim Einberger 
Floyd Lonzo 

Corliss Prindle 

NOTES 

BK349 also assigned 

Assumed to be abandoned 

Assumed to be abandoned 

Assumed to be abandoned 

BK371 assigned to GR-16, although the address and 
owner (13535 River Bend Road, Dale Novak) do not 

match, 13535 not a valid address 

Assumed to be abandoned 

BK377 and AP022 also assigned 

Assumed to be abandoned 

AP022 also assigned 

Log lists address of 13535C Riefs Mills Road, 13535 
not a valid address 
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Table 8 
Long-Term MNA Sampling Program 

\ r WELL GROUPING/1-
V DESIGNATIONS "̂ ^ , , 

53 Existing Moniioring 
Wells 

LTR Sentinel Wells: 

RM-3D< '̂, RM-21 ID, 
RM-2121, RM-212D, 

RM-2D, RM-2101, 
RM-210D, RM-2031, 

RM-203D 

LTR Near-Field Wells: 

RM-303D, RM-209D, 
RM-7S, RM-7D, 

RM-7XD, RM-7XXD, 
RM-8D, RM-214D, 

RM-208D, RM-208XD, 
RM-5D 

LTR Plume Wells'^': 

RM-305D, RM-306D, 
RM-304D, RM-307D, 
RM-101D, RM-213D, 
RM-103D, RM-2041, 

RM-204D 

LTR Plume Wells: 

RM-11D, RM-102D, 
RM-308D, RM-1011, 

RM-31, RM-208S, RM-
2081, RM-51, RM-1038, 
RM-4S, RM-4D, RM-21, 

RM-IOD 

LL Wells*"': 

RM-301S, RM-302S, 
RM-207S, RM-206S, 

RM-5S 

. ' SAMP'LING 
FREQUENCY 

Quarterly 
(March, June, 

September and 
December) 

Quarterly 
(March, June, 

September and 
December) 

Quarterly 
(March, June, 

September and 
December) 

Semiannually 

(March, September) 

Annually 

(September) 

Annually 

(September) 

^ LABORATORY > ' . 
>- \ '^>NALYTICAL ., " 

" PARAMETERS''* ̂  

None 

VOCs 

Alkalinity, chloride, 
Manganese, Nitrate, 

Nitrite, Sulfate, and TIC 

VOCs 

Alkalinity, chloride, 
Manganese, Nitrate, 

Nitrite, Sulfate, and TIC 

VOCs 

Alkalinity, chloride. 
Manganese, Nitrate, 

Nitrite, Sulfate, and TIC 

VOCs 

Alkalinity, chloride, 
Manganese, Nitrate, 

Nitrite, Sulfate, and TIC 

VOCs 

Alkalinity, chloride. 
Manganese, Nitrate, 

Nitrite, Sulfate, and TIC 

. FIELD.^^ < ^ 
ANALYTICAL . 

' PARAMETERS'^* 

Depth to Water 

CO2, ORP, pH, 
Temperature, 

Specific conductivity. 
Turbidity, DO 

CO2, ORP, pH, 
Temperature, 

Specific conductivity, 
Turbidity, DO 

CO2, ORP, pH, 
Temperature, 

Specific conductivity, 
Turbidity, DO 

CO2, ORP, pH, 
Temperature, 

Specific conductivity, 
Turbidity, DO 

CO2, ORP, pH, 
Temperature, 

Specific conductivity. 
Turbidity, DO 

RMT, Inc. I Lemberger Site Remediation Group 
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Table 8 (continued) 
Long-Term MNA Sampling Program 

7 WELL GROUPING/ 
^.,7%DESIGNAflONS 

Residential Wells: 

GR-13, GR-14, GR-15, 
GR-25, GR-26, GR-27, 
GR-60R, 

GR-8, GR-9, GR-10, 
GR-11, GR-12, GR-16, 
GR-17, GR-24, GR-30, 
GR-31, GR-33, GR-41, 
GR-62, GR-63, GR-64, 
GR-65 

{^A ^SAMPLING , 7 -
K^' FREQUENCY V t 

Semiannually 

(March, September) 

Annually 

(September) 

' LABORATORY'^'' 7 
-ArJALYTICAL ' ^ 

•- PARAMETERS"'. I 

VOCs 

VOCs 

-••̂  < ' F I E L D - ^ - 1 

. \ ' * "'ANALYTICAL 
-."PARAMETERS'^' 
•L V. l - M ^ »- -B 

ORP, pH, 
Temperature, 

Specific conductivity. 
Turbidity 

ORP, pH, 
Temperature, 
Specific conductivity, 
Turbidity 

Notes: 
''' = MNA laboratory and field-analytical methods and reporting limits are listed in Table 4 of the MNA Summary Report. 
'̂ ' = RM-3D moved from annual to quarterly sampling, per USEPA request. 
'̂ ' = This list of LTR plume wells moved from annual to semi-annual, per WDNR request. 
'"' = RM-301S, RM-302S and RM-5S are located inside of the LL slurry wall. 

VOCs = Volatile organic compounds, laboratory analyzed via EPA Method 8260B. 
TIC = Total Inorganic Carbon. 
CO2 = Carbon dioxide. 
ORP = Oxidation-reduction potential. 
DO = Dissolved oxygen. 
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e BEDROCK BORING 

GW COLLECTION SUMP (GWC) 

X GW EXTRACTION WELL (EW) 

GW OBSERVATION WELL (OW) 

M LEACHATE HEAD WELL (LH) 

• LEACHATE WITHDRAWL WELL (LW) 

• MONITORING WELL (RM) 

* RESIDENTIAL WELL (GW) 

• LANDFILLAREA 
1. AERIAL IMAGERY FROM USDA - NATIONAL AGRICULTURE 

IMAGERY PROGRAM 2005. 

2. MAP COORDINATES REFERENCE WISCONSIN STATE PLANE, 
SOUTH ZONE, NAD 83, US SURVEY FOOT. 

^ 
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LEGEND NOTES 

• MONITORING WELL 

H SENTINEL WELLS 

1,1,1-TCA ISO-CONCENTRATION 
20 (DASHED WHERE INFERRED) 

1,1,1-TCA SAMPLES USED FOR ISO-LINES 

LABELS SHOW CONCENTRATION (UG/Lj AND 

SAIi/IPLE DATE IF SAMPLE WAS TAKEN EARLIER 

THAN JULY 2008 

RM-208 
(825.53) 

r n LANDFILLAREA 

1. AERIAL IMAGERY FROM USDA - NATIONAL AGRICULTURE 
IMAGERY PROGRAM 2005. 

2. MAP COORDINATES REFERENCE WISCONSIN STATE PLANE, 
SOUTH ZONE, NAD 83, US SURVEY FOOT 

3. J OR Q = RESULT IS BETWEEN THE LOD AND LOQ. 

4. 1,1,1-TCA WAS NOT DETECTED IN RESIDENTIAL WELL 
SAMPLES DURING THE REPORTING PERIOD: RESIDENTIAL 
WELL RESULTS ARE NOT USED FOR CONTOURING. 

^ 

1,000 

I FEET 

1" 1,000' 

1:12,000 

LEMBERGER LANDFILL AND LEMBERGER 
TRANSPORT AND RECYCLING SITES 

TOWN OF FRANKLIN, WISCONSIN 

1,1,1-TCA CONCENTRATIONS 
LGU AND BEDROCK UNIT-JULY 2008 

DECEMBER 2008 

AS NOTED 

DATE PRINTED: 

12/22/2008 FIGURE 2 
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LEGEND NOTES 

• MONITORING WELL 

H SENTINEL WELLS 

1,1 -DCA ISO-CONCENTRATION 
8.5 — — — (DASHED WHERE INFERRED) 

1,1-DCA SAMPLES USED FOR ISO-LINES 
LABELS SHOW CONCENTRATION (UG/L) AND 
SAI\7IPLE DATE IF SAKtPLE WAS TAKEN EARLIER 
THAN JULY 2008 

RM-212D 
(<0.48) 

[ f ] LANDFILLAREA 

1. AERIAL IMAGERY FROM USDA- NATIONAL AGRICULTURE 
IMAGERY PROGRAM 2005. 

2. MAP COORDINATES REFERENCE WISCONSIN STATE PLANE, 
SOUTH ZONE, NAD 83, US SURVEY FOOT. 

3. J OR Q = RESULT IS BETWEEN THE LOD AND LOQ. 

4. 1,1-DCA WAS NOT DETECTED IN RESIDENTIAL WELL 
SAMPLES DURING THE REPORTING PERIOD; RESIDENTIAL 
WELL RESULTS ARE NOT USED FOR CONTOURING. 

^ 

0 1,000 

" = 1,000' 

1:12,000 

LEMBERGER LANDFILL AND LEMBERGER 
TRANSPORT AND RECYCLING SITES 

TOWN OF FRANKLIN, WISCONSIN 

1,1-DCA CONCENTRATIONS 
LGU AND BEDROCK UNIT-JULY 2008 
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DATE PRINTED: 

12/22/2008 FIGURE 3 
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2538000 

PALM GROVE RD 

LEGEND NOTES 

• MONITORING WELL (RM) 

H SENTINEL WELLS 

CIS-1,2-DCE ISO-CONCENTRATION 
20 (DASHED WHERE INFERRED) 

CIS-1,2-DCE SAMPLES USED FOR ISO-LINES 
LABELS SHOW CONCENTRATION (UG/L) AND 
SAMPLE DATE IF SAMPLE WAS TAKEN EARLIER 
THAN JULY 2008 

RM-208 
(825.53) 

[-n LANDFILLAREA 

1. AERIAL IMAGERY FROM USDA - NATIONAL AGRICULTURE 
IMAGERY PROGRAM 2005. 

2. MAP COORDINATES REFERENCE WISCONSIN STATE PLANE 
SOUTH ZONE, NAD 83, US SURVEY FOOT. 

3. J OR Q = RESULT IS BETWEEN THE LOD AND LOQ. 

4. CIS-12-DCE WAS NOT DETECTED IN RESIDENTIAL WEU. 
SAMPLES DURING THE REPORTING PERIOD; RESIDENTIAL 
WELL RESULTS ARE NOT USED FOR CONTOURING. 

^ 

1,000 

I FEET 
1 " = 1,000' 

1:12,000 
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TRANSPORT AND RECYCLING SITES 
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DATE PRINTED: 
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2530000 
I 

2532000 2534000 
I 

2536000 2538000 

LEGEND NOTES 

SAMPLE AND MONITORING LOCATIONS 

e 
o 

M 

@ 
U 

• 
• 
» 

1 

BEDROCK BORING 

GW COLLECTION SUMP (GWC) 

GW EXTRACTION WELL (EW) 

GW OBSERVATION WELL (OW) 

LEACHATE HEAD WELL (LH) 

LEACHATE WITHDRAWL WELL (LW) 

MONITORING WELL (RM) 

RESIDENTIAL WELL (GW) 

2 LANDFILLAREA 

INFERRED GROUNDWATER FLOW 

DIRECTION 

BEDROCK WELL LOCATION AND GROUNDWATER 

ELEVATIONS (FT MSL) 

RM-205D 
(804.83) 

Elevation Contour FT MSL. 

2 FT Contour Interval 

(Dashed Where Inferred) 

1. AERIAL IMAGERY FROM USDA - NATIONAL 
AGRICULTURE IMAGERY PROGRAM 2006. 

2. MAP COORDINATES ARE WISCONSIN STATE 
PLANE, SOUTH ZONE, NAD 83, US SURVEY FOOT 

3. WATER ELEVATIONS MEASURED JULY 3,2008. 

4. THE MAPPED POTENTIOMETRIC SURFACE 
INCLUDES BEDROCK WATER TABLE 
OBSERVATION WELLS (SOUTH AND EAST) AND 
BEDROCK PIEZOMETERS (NORTH AND WEST). 

^ 

1,000 
I FEET 1:12,000 

1 " = 1,000' 
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JULY 2008 
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LEGEND NOTES 

SAMPLE AND MONITORING LOCATIONS 

e BEDROCK BORING 

•J GW COLLECTION SUMP (GWC) 

U GW EXTRACTION WELL (EW) 

0 GW OBSERVATION WELL (OW) 

n LEACHATE HEAD WELL (LH) 

* LEACHATE WITHDRAWL WELL (LW) 

* MONITORING WELL (RM) 

* RESIDENTIAL WELL (GW) 

I I LANDFILLAREA 

INFERRED GROUNDWATER FLOW 
DIRECTION 

PERCHED WATER TABLE WELL LOCATION AND 
WATER TABLE ELEVATIONS (FT MSL) 

RM-11D 

(842.33) 

1. AERIAL IMAGERY FROM U S D A -

NATIONAL AGRICULTURE IMAGERY 

PROGRAM 2005. 

2. MAPCOORDINATESAREWISCONSIN 

STATE PLANE. SOUTH ZONE, NAD 83, US 

SURVEY FOOT. 

3. WATERELEVATIONSMEASURED 

JULY 3,2008. 

Elevation Contour FT MSL. 
5 FT Contour Interval 
(Dashed Where Inferred) 
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^ 
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LEGEND NOTES 

• MONITORING WaL{RM) 

I SENTINEL WELLS 

> 1 3 0 TIC ISO-CONCENTRATION 

TIC SAMPLES USED FOR ISO-LINES 
LABELS SHOW CONCENTRATION (MG/L) AND 
SAMPLE DATE IF SAMPLE WAS TAKEN EARLIER 
THAN JULY 2 m 

RM-3D 
{85.3 )(4/22/2008) 

CD LANDFILLAREA 

1. AERIALIMAGERY FROM USDA-NATIONAL AGRICULTURE 
IMAGERY PROGRAM 2005. 

2. MAP COORDINATES REFERENCE WISCONSIN STATE PLANE, 
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BACKGROUND UPPER 95% CONFIDENCE LIMIT CALCULATIONS 
LEMBERGER LANDFILL AND LEMBERGER TRANSPORT AND RECYCLING SITES 

DATE 

9-Mar-01 
26-Jun-01 
1-Oct-01 
7-Dec-01 

27-Mar-02 
19-JUI-02 

24-Sep-02 
12-Dec-02 
25-Mar-03 
24-Jul-03 
23-Sep-03 
3-Dec-03 

28-Sep-04 
30-NOV-04 
18-Apr-05 
30-NOV-05 
12-JUI-06 

# Observations: 
% Nondetect: 

Mean: 
Std Deviation: 

95% UCL: 
Nonparametric Limit: 

SENTINEL WELL RM-002D | 
TCE 

1.6 
1.5 
1.4 
1.7 
1.5 
0.98 
1.1 
1.2 
1.2 
1 
0.73 
0.8 
0.54 
0.54 

< 0.24 
< 0.24 
<0.24 

17 
17.6 

0.971 
0.491 
1.95 
NA 

1,2-DCE 

2.9 
1.9 
2.9 
3.5 
2.7 
1.1 
2.1 
2 
1.7 

<0 .7 
<0 .7 
<0 .7 

1.2 
<0 .7 
<0 .7 
<0 .7 
<0 .7 

17 
41.2 
1.582 
0.961 
3.50 
NA 

VC : 

< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.11 
< 0.11 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 

17 
100.0 
NA 
NA 
NA 

LOQ 

111-TCA 

6.8 
4.7 
5.9 
6.2 
5.9 
2.4 
4.2 
4.3 
3.7 
2.6 
2 
1.9 

<0.11 
1.7 
1.2 
0.94 

<0.45 
17 

11.8 
3.235 
2.148 
7.53 
NA 

11-DCA 

4 
3.1 
4.7 
5.5 
4.5 
2.3 
3.3 
3.5 
2.5 
1.2 
0.92 
0.79 
1.8 
1.5 

< 0.375 
< 0.375 
< 0.375 

17 
17.6 

2.396 
1.660 
5.72 
NA 

CEA 

< 0.315 
< 0.315 

1 
1.1 
1:1 

< 0.315 
< 0.42 
< 0.42 
< 0.485 
< 0.485 
< 0.485 
< 0.485 
< 0.14 
< 0.485 
< 0.485 
< 0.485 
< 0.485 

17 
82.4 
NA 
NA 
NA 
1.1 

11-DCE 

< 0.235 
0.51 
0.65 
0.83 
0.81 

< 0.235 
<0.28 
<0.28 
< 0.285 
< 0.285 
< 0.285 
< 0.285 
<0.27 
< 0.285 
< 0.285 
< 0.285 
< 0.285 

17 
76.5 
NA 
NA 
NA 

0.83 

tf 

Notes: 
Bold nondetect results have had one-half the detection limit substituted in the confidence limit calculations. 
The 95% upper confidence limit (UCL) Is equal to the mean plus 2 times the standard deviation. 
A 95% UCL was calculated for each data set having 50% or fewer nondetect values. 
A nonparametric limit was determined for each data set having between 50% and 100% nondetect values. 
The LOQ is the "background limit" for each data set having 100% nondetect values. 
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BACKGROUND UPPER 95% CONFIDENCE LIMIT CALCULATIONS 
LEMBERGER LANDFILL AND LEMBERGER TRANSPORT AND RECYCLING SITES 

DATE 

19-Mar-01 
26-Jun-01 
1-Oct-01 
5-Dec-01 
12-Mar-02 
19-Jul-02 
3-Oct-02 

12-Dec-02 
17-Mar-03 
21-Jul-03 
28-Sep-03 
3-Dec-03 

29-Sep-04 
30-NOV-04 
9-Mar-05 
18-Apr-05 
29-Aug-05 
30-NOV-05 
14-Feb-06 
l l-Jul-06 

# Observations: 
% Nondetect: 

Mean: 
Std Deviation: 

95% UCL: 
Nonparametric Limit: 

SENTINEL WELL RM-203D | 
TCE 

0.93 
1 
0.94 
1 
1 
0.8 
0.77 
1.1 
0.9 
0.84 
0.77 
0.98 
0.91 
0.86 
0.83 
0.75 
0.75 
0.85 
0.72 
0.74 

20 
0.0 

0.872 
0.108 
1.09 
NA 

1,2-DCE 

2.3 
2.5 
2.1 
1.8 
2.1 
1.5 
1.5 
1.6 
1.7 
1.8 
1.5 
1.8 
1.9 
1.5 

<0 .7 
<0.7 
<0 .7 
<0.7 
< 0.7 
< 0.7 

20 
30.0 
1.490 
0.593 
2.68 
NA 

VC 

< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.11 
< 0.11 
< 0.11 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 

20 
100.0 
NA 
NA 
NA 

LOQ 

111-TCA 

9.1 
10 
9.5 
8.3 
9.3 
5.6 
7.2 
8.1 
8.5 
8.7 
7.4 
8.5 
9.3 
7 
6.6 
7.1 
6.3 
7 
5.5 
5.6 

20 
0.0 

7.730 
1.394 
10.52 

NA 

11-DCA 

4.1 
4.7 
3.9 
3.7 
3.7 
3.1 
2.7 
3.3 
3.3 
3.2 
2.7 
3.1 
3.6 
2.8 
2.8 
2.6 
2.1 
2.3 
1.8 
2 

20 
0.0 

3.075 
0.745 
4.56 
NA 

CEA 

< 0.63 
< 0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.84 
<0.84 
< 0.84 
<0.97 
< 0.97 
< 0.97 
< 0.28 
< 0.97 
< 0.97 
< 0.97 
< 0.97 
< 0.97 
<0.97 
< 0.97 

20 
100.0 
NA 
NA 
NA 

LOQ 

11-DCE 

0.54 
0.71 
0.61 
0.59 
0.63 

<0.47 
<0.56 
< 0.56 

0.72 
< 0.57 
< 0.57 
< 0.57 

0.63 
0.79 

< 0.57 
< 0.57 
< 0.57 
< 0.57 
< 0.57 
< 0.57 

20 
60.0 
NA 
NA 
NA 

0.79 

Notes: 
Bold nondetect results have had one-half the detection limit substituted in the confidence limit calculations. 
The 95% upper confidence limit (UCL) is equal to the mean plus 2 times the standard deviation. 
A 95% upper confidence limit was calculated for each data set having 50% or fewer nondetect values. 
A nonparametric limit was determined for each data set having between 50% and 100% nondetect values. 
The LOQ is the "background limit" for each data set having 100% nondetect values. 
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BACKGROUND UPPER 95% CONFIDENCE LIMIT CALCULATIONS 
LEMBERGER LANDFILL AND LEMBERGER TRANSPORT AND RECYCLING SITES 

DATE 

19-Mar-01 
26-Jun-01 
1-Oct-01 
5-Dec-01 
12-Mar-02 
19-JUI-02 
3-Oct-02 

12-Dec-02 
17-Mar-03 
21-JUI-03 
28-Sep-03 
3-Dec-03 

29-Sep-04 
30-NOV-04 
18-Apr-05 
30-NOV-05 
11-Jul-06 

# Observations: 
% Nondetect: 

Mean: 
Std Deviation: 

95% UCL: 
Nonparametric Limit: 

SENTINEL WELL RM-2031 • | 
TCE 

<0.49 
<0.49 
<0.49 
<0.49 
<0.49 
<0.49 
<0.39 
<0.39 
<0.39 
<0.48 
<0.48 
<0.48 
<0.18 
<0.48 
<0.48 
< 0.48 
<0.48 

17 
100.0 
NA 
NA 
NA 

0.59 

i;2-DCE 

1 
1 

< 0.9 
< 0.9 
< 0.9 
< 0.9 
< 1.2 
< 1.2 
< 1.2 
< 1.4 
< 1.4 
< 1.4 
< 0.26 
< 1.4 
< 1.4 
< 1.4 
< 1.4 

17 
88.2 
NA 
NA 
NA 
1.0 

, VG: 

< 0.17 
<0.17 
< 0.17 
< 0.17 
<0.17 
< 0.17 
< 0.11 
< 0.11 
< 0.11 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 

17 
100.0 
NA 
NA 
NA 

LOQ 

111-TCA 

4.8 
5.4 
3.8 
2.7 
3.7 
2.6 
3.6 
2.9 
4.9 
3.5 
3.3 
3.7 
3.2 
2.3 
2 
2.2 
2.4 

17 
0.0 

3.353 
0.987 
5.33 
NA 

11-DCA 

2.1 
2.3 
1.3 
0.82 
1.3 
1.4 
1.2 
1.1 
1.6 
1.3 
1.1 
1.2 
0.97 

<0.75 
< 0.75 
<0.75 

0.82 

17 
17.6 
1.221 
0.448 
2.12 
NA 

, CEA 
< 0.63 
< 0.63 
< 0.63 
<0.63 
< 0.63 
< 0.63 
< 0.84 
< 0.84 
< 0.84 
< 0.97 
< 0.97 
< 0.97 
< 0.28 
< 0.97 
< 0.97 
< 0.97 
< 0.97 

17 
100.0 
NA 
NA 
NA 

LOQ 

11-DCE 

< 0.47 
< 0.47 
< 0.47 
< 0.47 
< 0.47 
< 0.47 
< 0.56 
< 0.56 
< 0.56 
< 0.57 
<0.57 
< 0.57 
< 0.27 
< 0.57 
< 0.57 
< 0.57 
< 0.57 

17 
100.0 
NA 
NA 
NA 

LOQ 

Notes: 
Bold nondetect results have had one-half the detection limit substituted in the confidence limit calculations. 
The 95% upper confidence limit (UCL) is equal to the mean plus 2 times the standard deviation. 
A 95% upper confidence limit was calculated for each data set having 50% or fewer nondetect values. 
A nonparametric limit was determined for each data set having between 50% and 100% nondetect values. 
The LOQ is the "background limit" for each data set having 100% nondetect values. 
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BACKGROUND UPPER 95% CONFIDENCE LIMIT CALCULATIONS 
LEMBERGER LANDFILL AND LEMBERGER TRANSPORT AND RECYCLING SITES 

DATE 

19-Mar-01 
26-Jun-01 
1-Oct-01 
4-Dec-01 
27-Mar-02 
19-Jul-02 

24-Sep-02 
12-Dec-02 
25-Mar-03 
24-Jul-03 
23-Sep-03 
3-Dec-03 

28-Sep-04 
30-NOV-04 
9-Mar-05 
18-Apr-05 
29-Aug-05 
30-NOV-05 
14-Feb-06 
11-Jul-06 
# Observations: 

% Nondetect: 
Mean: 

Std Deviation: 
95% UCL: 

Nonparametric Limit: 

SENTINEL WELL RM-210D | 
TCE 

4.8 
5.3 
4.7 
5.2 
4 7 
4.2 
4.9 
4.8 
5.2 
4.3 
4 
5 
4 6 
4.5 
4.5 
4.4 
3.8 
4.8 
4.1 
4 3 

20 
0.0 

4.605 
0.414 
5.43 
NA 

1,2-DCE 

11 
11 
9.5 
9.8 
10 
8.7 
9.7 
8.9 
9.2 
10 
8.1 
9.8 
11 
8.6 
8.8 
8.1 
7.7 
8.2 
7.6 
7.5 

20 
0.0 

9.160 
1.124 
11.41 

NA 

VC 

< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.11 
< 0.11 
< 0.18 
< 0.18 
<0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
<0.18 

20 
100.0 
NA 
NA 
NA 

LOQ 

111-TCA 

33 
37 
31 
32 
34 
22 
31 
28 
28 
31 
28 
32 
36 
26 
26 
27 
22 
28 
24 
23 

20 
0.0 

28.950 
4.407 
37.76 

NA 

11-DCA 

17 
19 
15 
15 
17 
15 
15 
14 
14 
15 
14 
17 
19 
14 
15 
14 
13 
15 
13 
13 

20 
0.0 

15.150 
1.785 
18.72 

NA 

CEA 

0.75 
0.84 
0.65 

<0.63 
0.96 

<0.63 
<0.84 
<0.84 
< 0.97 
< 0.97 
< 0.97 
< 0.97 
< 0.28 
< 0.97 
< 0.97 
< 0.97 
<0.97 
<0.97 
< 0.97 
< 0.97 

20 
80.0 
NA 
NA 
NA 

0.96 

11-DCE 

2.7 
2.9 
2.5 
2.8 
3.3 
2.8 
2.4 
2.6 
2.6 
2.1 
2.5 
3.1 
3.3 
2.7 
2.7 
2.5 
2 
3.1 
2.5 
2.5 

20 
0.0 

2.680 
0.344 
3.37 
NA 

Notes: 
Bold nondetect results have had one-half the detection limit substituted in the confidence limit calculations. 
The 95% upper confidence limit (UCL) is equal to the mean plus 2 times the standard deviation. 
A 95% upper confidence limit was calculated for each data set having 50% or fewer nondetect values. 
A nonparametric limit was determined for each data set having between 50% and 100% nondetect values. 
The LOQ is the "background limit" for each data set having 100% nondetect values. 
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BACKGROUND UPPER 95% CONFIDENCE LIMIT CALCULATIONS 
LEMBERGER LANDFILL AND LEMBERGER TRANSPORT AND RECYCLING SITES 

DATE 

19-Mar-01 
26-Jun-01 
1-0ct-01 
4-Dec-01 
27-Mar-02 
19-Jul-02 

24-Sep-02 
12-Dec-02 
25-Mar-03 
24-Jul-03 
23-Sep-03 
3-Dec-03 

28-Sep-04 
30-NOV-04 
18-Apr-05 
30-NOV-05 
11-Jul-06 

# Observations: 
% Nondetect: 

Mean: 
Std Deviation: 

95% UCL: 
Nonparametric Limit: 

SENTINEL WELL RM-2101 | 
TCE 

2.6 
2.6 
2.5 
2.7 
2.9 
2 
2.7 
3 
2.8 
2.5 
2.3 
2.4 
2.2 
2 
2.1 
2.6 
2.2 

17 
0.0 

2.476 
0.305 
3.09 
NA 

1,2-DCE 

5.3 
5.2 
4 6 
5 
5.6 
4 
5 
4.5 
4 3 
4.5 
3.5 
4 2 
4 7 
3.9 
3.7 
4 
3.4 

17 
0.0 

4.435 
0.645 
5.73 
NA 

VC 

< 0.17 
< 0.17 
< 0.17 
<0.17 
<0.17 
<0.17 
< 0.11 
< 0.11 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
<0.18 
< 0.18 
< 0.18 
< 0.18 

17 
100.0 
NA 
NA 
NA 

LOQ 

111-TCA 

19 
19 
17 
18 
22 
13 
19 
18 
17 
17 
15 
16 
18 
13 
14 
16 
13 

17 
0.0 

16.706 
2.519 
21.74 

NA 

11-DCA 

8.3 
9 
7.8 
8.5 
9.7 
7.7 
7.8 
8 
6.7 
6.5 
6.1 
6.8 

<0.11 
6.3 
6.1 
6.6 
5.4 

17 
5.9 

6.906 
2.100 
11.11 
NA 

CEA 

< 0.63 
< 0.63 
< 0.63 
<0.63 
< 0.63 
<0.63 
< 0.84 
< 0.84 
< 0.97 
< 0.97 
< 0.97 
< 0.97 
< 0.28 
< 0.97 
<0.97 
<0.97 
< 0.97 

17 
100.0 
NA 
NA 
NA 

LOQ 

11-DCE 

0.65 
1 
0.91 
1.4 
1.1 
1.1 
0.79 

<0.28 
1 
0.61 
0.94 
1.1 

< 0.135 
1.1 
0.61 
1.2 
1.1 

17 
11.8 

0.884 
0.333 
1.55 
NA 

Notes: 
Bold nondetect results have had one-half the detection limit substituted in the confidence limit calculations. 
The 95% upper confidence limit (UCL) is equal to the mean plus 2 times the standard deviation. 
A 95% upper confidence limit was calculated for each data set having 50% or fewer nondetect values. 
A nonparametric limit was determined for each data set having between 50% and 100% nondetect values. 
The LOQ is the "background limit" for each data set having 100% nondetect values. 
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BACKGROUND UPPER 95% CONFIDENCE LIMIT CALCULATIONS 
LEMBERGER LANDFILL AND LEMBERGER TRANSPORT AND RECYCLING SITES 

DATE 

14-Mar-01 
22-Jun-01 
4-Sep-01 
3-Dec-01 
16-Mar-02 
6-Jul-02 
1-Oct-02 

11-Dec-02 
12-Mar-03 
6-Jul-03 

17-Sep-03 
4-Dec-03 
27-Sep-04 
18-Apr-05 
13-Jul-06 

# Observations: 
% Nondetect: 

Mean: 
Std Deviation: 

95% UCL: 
Nonparametric Limit: 

SENTINEL WELL RM-21 ID | 
TCE 

< 0.49 
< 0.49 
< 0.49 

0.61 
< 0.49 
< 0.49 
< 0.39 

<0.39 
< 0.39 
< 0.48 
< 0.48 
< 0.48 
< 0.18 
< 0.48 
< 0.48 

15 
93.3 
NA 
NA 
NA 

0.61 

1,2-DCE 

<0.9 
< 0.9 
< 0.9 
< 0.9 
< 0.9 
< 0.9 
< 1.2 

< 1.2 
< 1.2 
< 1.4 
< 1.4 
< 1.4 
< 0.26 
< 1.4 
< 1.4 

15 
100.0 
NA 
NA 
NA 

LOQ 

VC 

<0.17 
< 0.17 
<0.17 
<0.17 
<0.17 
<0.17 
< 0.11 

< 0.11 
< 0.11 
< 0.18 
< 0.18 
< 0.18 
< 0.18 
<0.18 
< 0.18 

15 
100.0 
NA 
NA 
NA 

LOQ 

111-TCA 

0.57 
1.3 
1.8 
1.4 

< 0.265 
2.6 
1 

< 0.325 
< 0.325 
<0.45 
<0.45 
< 0.45 
< 0.11 
< 0.45 
< 0.45 

15 
60.0 
NA 
NA 
NA 
2.6 

11-DCA 

< 0.305 
0.69 
0.86 
0.63 

< 0.305 
2 

< 0.435 

< 0.435 
< 0.435 
< 0.375 
< 0.375 
< 0.375 

0.66 
< 0.375 
< 0.375 

15 
66.7 
NA 
NA 
NA 
2.0 

CEA 

< 0.63 
< 0.63 
< 0.63 
< 0.63 
< 0.63 
< 0.63 
< 0.84 
< 0.84 
< 0.84 
< 0.97 
< 0.97 
< 0.97 
< 0.28 
< 0.97 
< 0.97 

15 
100.0 
NA 
NA 
NA 

LOQ 

11-DCE 

< 0.47 
< 0.47 
< 0.47 
< 0.47 
<0.47 
<0.47 
<0.56 

<0.56 
< 0.56 
< 0.57 
< 0.57 
< 0.57 
< 0.27 
< 0.57 
< 0.57 

15 
100.0 

NA 
NA 
NA 

LOQ 

Notes: 

Bold nondetect results have had one-half the detection limit substituted in the confidence limit calculations. 

The 95% upper confidence limit (UCL) is equal to the mean plus 2 times the standard deviation. 

A 95% upper confidence limit was calculated for each data set having 50% or fewer nondetect values. 

A nonparametric limit was determined for each data set having between 50% and 100% nondetect values. 

The LOQ is the "background limit" for each data set having 100% nondetect values. 
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Appendix H 
Residential Well Construction Logs 

RMT, Inc. I Lemberger Site Remediation Group 
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I 
h Table 9 

Summary of Private Well Construction Information 

Lemberger Landfill and Lemberger Transport and Recycling Site 

Town of Franklin, Manitowoc County, Wisconsin 

Designation 
Wisconsur Unique 

yjWell Number(s). ̂ •4-

. Casing Depthj 

^(ftT . t . 

Total Depth" ConstrucfaorT, Tx̂ t Street AddresSx,of^.~ ^ 

g | | ^ ^ ^ ^ ^ ^ ^ : f e g J £ j ^ g 

Name^n Well"%^*j5' 

GR-8 BK413 250 262 Apr-1986 7504 Taus Road Richard Eiles same Tom Hanly BK349 also assigned 

GR-9 BK415 
BK350 

250 342 Nov-1985 7435 Taus Road Harlan Saur none Edwin Saur 
not known 40 not known Rt 1, Box 302 (Whitelaw) Edwin Saur no log assumed to be abandoned 

GR-10 EZ331 250 480 not known 7321 Taus Road Jeff Wilker same no log 
GR-11 BK416 

BK364 

253 362 Apr-1986 7208 Taus Road Jane Kalies same Jane Kalies 
59 87 ]an-1967 Rt 1, Box 302A (Whitelaw) lane Kalies Douglas Kalies assumed to be abandoned 

GR-12 CW004 
BK355 

252 318 Sep-1985 13116 Reifs Mills Road John Dugan same John Dugan 
not known 86 not known Rt 1 (Whitelaw) John Dugan no log assumed to be abandoned 

GR-13 BK381 not known not known not known 13207 Reifs Mills Road Emily Kubicka same no log 
GR-14 BK363 43 45 Jul-1981 13416 Reifs Mills Road Rosemary Sclineider same Donald Schneider 
GR-15 BK409 not known not known not known 13323 Reifs Mills Road Chad Olm same no log 

GR-16 BK371 not known not known not known 6512 River Bend Road Karl Schultz same no log 
BK371 assigned to GR-16, although the address and owner (13535 River Bend 

Road, Dale Novak) do not match, 13535 not a valid address 

GR-17 BK410 250 318 Nov-1985 12933 Reifs Mills Road Wayne Menza same Wayne Menza 
BK354 not known 50 not known Rt 2 (Whitelaw) Wayne Menza no log assumed to be abandoned 

GR-24 BK366 42 182 Aug-1982 12330 Sunny Slope Road Waste Management, Inc. n/a Norbert Braun 
GR-25 BK365 not known not known not known 5925 Hempton Lake Road Edward Baroun same no log 
GR-26 A0649 210 256 Mar-1982 13116 Sunny Slope Road Kenney Lemberger none Ken Lemberger BK377 and AP022 also assigned 

GR-27 BK353 not known not knov/n not known 6203 Ledvina Road Rose Mary Ledvina same no log 
GR-30 BK414 252 342 Mar-1986 5330 Hempton Lake Road Terry Lemberger Casey Lemberger Alice Lemberger 

BK383 not known 120 not known Rt 1 Hempton Lake Rd (Whitelaw) Alice Lemberger no log assumed to be abandoned 

GR-31 BK376 40 163 May-1970 12504 Pahn Grove Road Ervin Polifka same Ervin Polifka 
GR-33 BK375 not known not known not known 4833 Mayerl Road Richard Lodel same no log 
GR-41 BK391 not known not known not known 12435 Palm Grove Road Tom Ebert same no log 

GR-60R IG758 252 361 Jun-1994 13418 Sunny Slope Road Michael Golen Leo Denor AP022 also assigned 

GR-62 HL794 250 322 Oct-1993 7325 Taus Road Carl Franz same Tony Franz 
GR-63 DS921 252 320 Mar-1992 12820 Reifs Mills Road James Einburger same Jim Einberger 
GR-64 IE118 250 380 Apr-1995 12815 Reifs Mills Road Per Engstrom same Floyd Lonzo 

GR-65 LK291 253 360 Dec-1996 6726 River Bend Road Corliss & Diana Prindle same Corliss Prindle log lists address of 13535C Riefs Mills Road, 13535 not a valid address 

i (^1 
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State of Wisconsin 
' Department of Natural Resources 

Private Water Supply 
Box 7921 

Madison, Wisconiin 53707 

NOTE: 

White Copy - Division'! Copy 
Green Copy - Driller's Copy 
VeUowCopy - Owner's Copy 

WELL CONSTRUCTOR'S REPORT 
Form 3300-15 Rev. 5-85 

APR 2 3 19R6 

I . COUNTY 

TJanitowoc 
CHECK M ONE; Name 
3 3 Town • Village • City gran.k:lin 

2; LOCATION 

I* Sacilon or Gov ' t . Lot >/ Section 

22 
Townsnipj Range 3. NAME S I O W N E R n A G E N T A T T IME OF D R I L L I N G CHECK (vO ONE 

20NI 22B Tom Hanly 
OR - Grid or Street No. Street or Koad Name ADDRESS 

R . 1 
AND - If available subdivision name, lot & bloclc No. POST OFEICE 

'ffhitelaw« V/is. 
Floor DfJIn 

Connect«a TO: 

ZIP CODE 

5424:7 
4 , DlstMce I j i feet from wel l 

to nearest! (Recora 
answer in appropriate 
blocki 

Bui ld ing 

12 

Sanitary Sidg. Drain Sanitary Bidg.Sewar 

C.I. Othor C,l. Otner C . i . Sewer lOther Sewer 

Storm BIdg. Drain Storm a idg . Sewer 

C.I . 

Other Sewari iFoundat len D r j i n Connected lo j Sewage Sump ~ Clearwater ' Septic I Hold ing! Sewage Absorp t ion Un i t 
Sump ' ' 

Otnar . C I , I O-.her 

' ~ 1 ZL " 
Street Sewer 

5an. Starm C.I. Other : Sewer 
_ I Clearwater 
~ L o r . _ _ 

iSe<«iage 
iSump 

I C.I. TOttier Tank 1 Tank 

Clearwater r 
Sumo 70 

Seepage P i t . 

Seepage B ^ "i '"^D 
Seepage T*^ench 

.Vlanure Mopcer or 
Retention or 
Pnuematie Tanl< 

pr ivy "e l 
Waste 

• Pit 

p i t i Nonconforming Existing 

Well 

Tank 

Subiurface Punp room 
Nonconforming Exist ing 

Barn lAn ima i 
Sutter Barn 

Pen 

An ima l Is i lo 
y a r d Iw i t t i Ptt 

Glass Lined J^SIIo ; Earthen Silage {Earthen id « i 
Storage d w /0 i Storage T.ri 
Facil i ty / I Pit Or Pit 

encn'.Manure Basin 

Temporary Manure IWatert lght L iqu id {Manure 'subsurface 
Stack or Platform -.Manure Tank or IPressure \Gasol\neor 

Basin iPlpa :Oll Tank 

'•Vaste Pond or Land 
Olsposal Un l \ 

(Specify Type) 

Manure storage Basin f^ Otner (Oascrlbel 
Concrete Floor Only 7^ 
Concrete Floor and / i 
Partial Concrete walls / I 

S. Welllsintended to supply water tor: 

Jlome 
9. FORMATIONS 

Kind From (ft.) To <rt.> 
6. DRILLHOLE 

Pia.(in,)l From (tt.) |To (ft.) [ DIa. (in.) | From (ft.) To (ft.) Clay .f 
Surface 1 0 

1 0 Surfttig 250 250 262 c l a y & g r a v ^ 10 35 

gravel & broken rock: 35 45 
7. CASINC^J . INE|^ ;^UR^WAJD^ |CREEK 

nia. (In.) I Mf̂ . & Method of Assembly From (ft.) To (ft.) l i m e si; om J 45 262 

A.'̂ TM A - 1 2 0 Sinfaca 250 
/ 

i_ 

L Union S t e e l 

Welded .1oint 

Wt. 18 .97 T3er f t / 

8 . GROUT OR OTHER SEALING MATERUL 
Kind I From (ft.) ! To (fl.) 

10. TYP^ OF DRILLING MACHINE USED 
I Rotar 

w/dri: 
Rotary-hammer 

i -n !'BF-| w/dr l l l lna 
U J Cable T o o l & J mud 1. air 

Cement Surfacs 250 

/— I Rotary-air 
! \ I w/ar l l l ing mud 

I—, Rotar 
I I mud 

• Rotary-hammar 
& air 

IZJ Reverse Rotary 

• Jetting witn 

• Air 

I I Water 

11, MISCELLA.NEOUS DATA 

Yield T » t L ^ . = ^ 
\ . 

Well construction completed on A p r i l 9t 

HIS, at \ . 2^cA Well Is terminated 8 
C2l above 

inches CZ] beltaw 

19 86 
final glide 

Depth from surface to normal water level 

Depth of water level 
when pumping. 4 Ft. StabiUzed 

4 Ft. 

S Yes n No 

Well disinfected upon completion 

Well sealed watertight upon completion 

[ 3 Yes • No 

C3I Yes a No 

Water sample sent to Madi son laboratoty on A-pr i l 9 . 19 86 
Vout opinion concerning other pollution hftiaids, informition concerning difficuUies tiicounteied, and. data leliting to nearby wells, screens, seals, method of 
finishing the well, amount of cement used in grouting, bLasting, etc., should be given on reverse side. 

C/^^w_^4i^ Registered Well Driller 

Business Name and Complete Mailing Address 

Tipler Well Drilling 
R. 1 Greenleaf, Wis. 54126 

~]o\ 

^ 

file:///Gasol/neor


$ource! GRN NO DETAIL D r v ^ I J 
Property 
Owner 

THOMAS HANLEY Telephone 9 2 0 - 7 3 2 - 3 9 6 3 
Number 

Mailing RQUTE 1 BOX 301A 
Address 
City 

WHITEUW 
State Zip Code 

Wl 54247 

Department Of Naniral Resources, Box 7921 
Madison, WI 53707 

(Rev 02/02 )bw Y 

1. Wel l Location I 
T=Town C=City V=VillaEe 

of 

Depth FT 

Fire* 

Street Address or Road Name and Number 

^ounty of Well Location 

3 6 MANITOWOC 

Co Well Permit No 
W 

Well Completion Date Subdivision Name Lot* Block tt 

Well Consuoictor License tl 

Address 

City State Zip Code 

Hicap Permanent Well s Common Well H 
GR-08 

Facility ID (Public) 

Public Well Plan Approval* 

Date Of .Approval 

Sped He Capacity 

gpm/ft 

3. Wei l Serves # of homes anii or 

P R (eg: barn, restaurant, church, school, industry, etc.) 

,VI=Munic 0-=OTM .M=NonCora I»=Privnte Z-Olher .X=NonPoi .A-Anode L=Loop H=>DriIlhole 

Higli Capacity: 

Well? 

Property? 

Gov't Lot o r ^ jw 1/4 of S E 1/4 of Section 2 2 T 20 N;R 22 E 

Latitude Deg. Min. 

Longitude Deg Min. 

Lat/Lone Method 2. Wel l Type (See item 12 below) 

l=New 2=Replacemenl 3=Reconstruction 

of previous unique well tl consnaicted in 

Reason for replaced or reconstructed Well? 

l=Drilled 2=Driven Point 3=Jetted 4=0ther 

4. Is the well located upslope or sideslope and not downslope Irom any contamination sources, including those on neighboring properties? 

9. Downspout/Yard Hydrant 17; Wastewater Sump 

10. Privy 18. Paved Animal Bam Pen 

11. Foundation Drain to Clearwater 

12. Foundation Drain to Sewer 

Well located it) floodplain? . , ,. 

Distance in feet trom well to nearest: (mcluding proposed) 

1. Landfill 

2. Building Overhang 

3. l=Scptic 2= Holding Tank 

4. Sewage Absorption Unit 

5. Nonconforming Pit 

6. Buried Home Heating Oil Tank 

7. Buried Petroleum T a n k 

8. l=Shorellne 2= Swimming Pool 

13. Building Drain 
l=Cast Iron or Plastic 2=0ther 

14. Building Sewer l=Gravity 2=Pressure 

l=Cast Iron or Plastic 2=0ther 
15. Collector Sewer: units in . diam. 

16. Clear^vater Sump 

19. Animal Yard or Shelter 

20. Silo 

21. Bam Gutter 

22. Manure Pipe l=Gravity 2=Pressure 
l=Cast iron or Plastic 2=0ther 

23. Other manure Storage 

24. Ditch 

25. Other NR 812 Waste Source 

5. Drillhole Dimensions and Construction Method 
From 

a.(in.) (ft) 
To 
(ft) 

surface 

Upper Enlarged Drillhole 
- I. Rotary - Mud Circulation 

- 2. Rotary - Air 

Lower Open Bedrock Geology 
Codes 

*• Geology 
Type, Caving/Noncaving, Color, Hardness, etc 

From 
(ft.) 

To 
(ft.) 

- 3. Rotary - Air and Foam 

- 4. Drill-Through Casing Hammer 

~ 5. Reverse Rotary 

- 6 . Cable-tool Bit _ n. dia 

- 7. Temp. Outer Casing 
Removed ? 

Other 

in. dia. . depth ft. 

6. Casing Liner Screen Material, Weight, Specification 

Dja, (in.) Manufacnirer & Method of Assembly 

From 
(ft.) 

To 
(ft.) 

Dia.(in.) Screen t)pe, matenni & slot size 

surface 

From 

y. static Water Level 

feet ground surface 
A=Abovc B=Below 

To 
10. Pump Test 

Pumping level 

Pumping at 

ft. below siirface 

GP Hrs 

1 1. Well is: 

Developed? 

Disinfected? 

Capped? 

Grade 

A=.Above 
B=Below 

7. Grout or Other Sealing .Material 

Melliod 

Kind of Sealins Material 

From To Sacks 
(ft.) (ft.) Cemem 

12. Did you notify the owner of the need to pemianently abandon and till all 
untised wells on this property? 

If no, explain 

surface 

13. Initials of Well Constructor or Supervisory Driller Date Siijned 

Initials of Drill Rig Operator (Mandatory unless same as above) Dale Siuned 

-Additonal Comments? 
Owner Sent LabcP 

Variance Issued? 

More Geology? 
Batch GRN-NO 

3 



Sources' GRN NO DETAIL D i i \ ^ 4 y 
Property .p^Q^y^g HANLEY 
Owndr 

Telephone 9 2 0 - 7 3 2 - 3 9 6 3 
Number 

Mailing R J ., gox 30IA 
Address 
City 

WHITELAW 
State 

Wl 
Zip Code 

54247 

Department Of Natural Resources, Box 7921 (Rev 02/02)bw Q 
Madison, Wl 53707 ^ 

1. Well Location I ^ ® P ^ ^ ""^ 

T=Town C=City V=Village 
of 

Fire# 

Street Address or Road Name and Number 

L 

'lunty of Well Location 

3 6 MANITOWOC 

Co Well Pemiit No 
W 

Well Completion Date Subdivision Name Lots Block H 

Well Constructor License i 

Address 

City 

Hicap Hemianent Well # 

State Zip Code 

Common Well i 

Facility ID (Public) 

036002230 

Public Well Plan Approvals 

Date Of Approval 

Specific Capacity 

gpm/ft 

3. Well Serves # of homes and or 

(eg: bam, restaurant, church, school, industry, etc.) 

M<=Munic 0=OTM N=NonCom P=Privale Z=Olher ,X=NonPot A-^Anode L^Loop H-=Drillhole 

High Capacity: 

Well? 

Property? 

Gov't Lot o r ^vtf 1/4 Qf S E 1/4 of Section 22 T 20 N;R 2 2 E 

Latitude Deg. Min. 

Longitude Deg Min. 

Lat/Long Method 2. Well T y p e (See item 12 below) 

l=New 2=Rcplacement 3=Reconstruction 

of previous unique well # constructed in 

Reason for replaced or reconstructed Well? 

l=Drilled 2=Driven Point 3=Jerted 4=0ther 

4. Is the well located upslope or sideslope and not downslope from any contamination sources, including those on neighboring properties? 

Well located in floodplain? . . . . 

Distance in feet from well to nearest: (including proposed) 

1. Landfill 

2. Building Overhang 

3. l=Septic 2= Holding Tank 

4. Sewage Absorption Unit 

5. Nonconforming Pit 

6. Buried Home Heating Oil Tank 

7. Buried Petroleum Tank 

8. l=Shoreline 2= Swimming Pool 

9. Downspout/ Yard Hydrant 

10. Privy 

11. Foundation Drain to Clearwater 

12. Foundation Drain to Sewer 

13. Building Drain 
l=Cast Iron or Plastic 2=0ther 

14. Building Sewer l=Gravity 2=Pressure 

l=Cast Iron or Plastic 2=0ther 
15. Collector Sewer: units in . diam. 

16. Clearwater Sump 

17. Wastewater Sump 

18. Paved Animal Bam Pen 

19. Animal Yard or Shelter 

20. Silo 

21. Barn Gutter 

22. Manure Pipe l=Gravity 2=Pressure 
l=Cast iron or Plastic 2=Other 

23. Other manure Storage 

24. Ditch 

25. Other NR 812 Waste Source 

S. Drillhole Dimensions and Construction Method 
From To 

i.(in.) (ft) (ft) 

surface 

Upper Enlarged Drillhole 
~ 1. Rotary - Mud Circulation 

- 2. Rotary - Air 

Lower Open Bedrock Geology 
Codes 

°- Geology 
Type, Caving/Noncaving, Color, Hardness, etc 

From To 
(ft.) (ft.) 

• 3. Rotary - Air and Foam 

- 4. Drill-Through Casing Hammer 
- 5. Reverse Rotary 

- 6. Cable-tool Bit n. dia 

- 7. Temp. Outer Casing 
Removed ? 

Other 

in. dia. depth ft. 

6. Casing Liner Screen Material, Weight, Specification From To 

Dia, Cin.> Manufacturer & Method of .Assembly (ft.) (ft.) 

Dia.(in.) Screen type, material & slot size 

surface 

From 

9. Static Water Level 

feet ground surface 
A=Above B=Below 

To 
10. Pump Test 

Pumping level 

Pumping at 

ft. below surface 

GP Hrs 

11. Wel l l s : 

Developed? 

Disinfected? 

Capped? 

Grade 

A=Above 
B=Below 

7. Grout or Other Sealing .Material 

Method 

Kind of Sealina Material 

From To Sacks 
(ft.) (ft.) Cement 

12. Did you notily the owner of the need to pemianently abandon and fill all 
unused wells on this property? 

If no, explain 

surface 

13. Initials of Well Constructor or Supervisory Driller D.11C S i u n e d 

Initials of Drill Rig Operator (Mandator)' unless same as above) Dale Siuned 

--Additonal Commenis? 
Owner Sent Lahcl? 

Variance Issued'' 
More GeoloRv? 

B a t c h G R N - N O 

f 



7 
' State of Wisconsin 

Departmin- of Natural Resources 
Private Water Suoply 

Box 7921 
Medison, Wisconsin 53707 

NOTE; 

WTiile Copy 
Green Copy 
Yellow Copy 

Division's Copy 
Driller's Copy 
Owner's Copy 

WELL CONSTRUCTOR'S REPORT 
Form 3300jrl' ..., ., .j.-^-pRev. 5-8S 

I . COUNTY 

MarJ-towoc 
CHECK (/) ONE: 

" ^ Town • Village • C i t y 

Name 
Frankl in 

3. NAME - S - O W N E R ' Z I A G E N T AT TIME OF DRILLING CHECK («/) ONE 

Edwin Sauer 2 . LOCATION 

V4 Section or Gov ' t . Lot Section v'lTownshisI Ranga 

22 iv'20N 221; 
OR Grid or Street No, Street or Road Name ADDRESS 

R. 1 
AND - If available subdivision name, lot & block No. POST OFFICE 

\VhitelaWj_ Wis. 
ZIP CODE 

54247 
4 . Distance in feet f rom wellj Bu i ld ing [san i tary Bids. Drain 

to nearest: (Recora 
answer In iporopr late j £r 
Diock) L ' - ' 

C. I . Other 

Sanitary BIdg. Sewer 

C. I . Other 

.F loor Drain 
Connec:eo T o : 

C.I. Sewer Otner Sewer 

Storm 3 lca ; 'Dra in I Storm Blag. Sewer 

C. I . Other 

Street sewer j Otnaf Saweri 

Se.n, Stern C.l. Other 

Foundat ion Drain Connected ",a( Sewage Sump 

Sewer 
Clearwater 
D r . 

Sewage 
Sump 
uiearwater 
Sump 

C.l. Other 
ClearwB'zer 

Sump 
Septic 
Tank 

75 

Holding I Sewage Absorpt ion Un i t . Manure Hospor or 
Tank !seepage Pit .- Retention or 

I Seepage Bed; 
• Sqepaga Trench 

"log 
Pnuemailc Tank 

Pr ivy Pet 
Waste 
Pit 

p i t ! Nonconforming Existing 

Weil 

Sutisurface Pumproom 

Nonconformlrg Existing 

Barn 
::utter 

Pump 
Tank 

Animal 'An ima l Silo 
Barn 
Per\ 

Yard 

I 

v/ i tn Pit 
Glass Lined 
Storage 
Facility 

Silo 
w/6 
Pit 

Earthen Silage 
Storage Trencn 
Or Pit 

Other KDescribe) 

J 

Manure Basin 

Temporary Ivlanure 
StacK or Platform 

Watertight L i q u i d 
Manure Tank or 
Besin 

Manure 
Pressure 
Pipe 

Subsurface 
Gasoline or 
Oil Tank 

Waste Pond or Land 
Disoosal Un i t 

(Specify Typo) 

Manure Storage Basin 
Concrete Floor Only 
Concrete Floor and 
Partial Concrete Walls 

describe) 

e. VOL r>'a.v. c-e-
i . Well ii intended to supply water for: 

Home 
9. FORMATIONS 

Kind 
/ TO c^t"Cl<^ej-. p e ^ ^ 

From (ft.) To (ft.) 

6. DRILLHOLE 

Dia, (in.) [ From (1!.) | T Q (ft.) | Dia. (fa.) [ From (ft.) To (ft.) clay & boulders Surface 10 

10 Surface 250 250 342 clay 10 4-6 

"broken rock & grave l 46 56 
7. CASING,,LINW, C.UJIJBING AXD SCREEN 

Material, Weight, Sjpeciticatlon 
I Dia. fin.) I Mfg. & .Method of Asiembly I From (ft.) I To fft.) l imestone 56 342 

ASTM A-120 Sutfaci 250 

Union S t e e l 

V/elded j o i n t 

Wt. 13.97 p e r f-;. 

GROUT OR OTHEH SEALING MATERLA'L 
Kind _ '••From(f'..) 

10. TYPE OP DRILLING M.4dHINE USED 
I .J Rotary-hammer 
I L uu/zirllllnn 

• Cable Too l 

C ement Surfai 

To (ft.) 

250 

I—, Rotary-air 
I I w/dr i l l ing mud 

I—I aotary-w/dr i l l lng 
I I mud 

^ w/drl l l ina 
L u mud <, air 

F-I-i Rotary-hammer 
L U «• air 
/ 

L J Reverse Rotary 

O Jett ing w i th 

• Air 

I I Water 

^ 

WeU construction completed! on November 7 . 1985 
1 1 , .MISCELLANEOUS D A T A 

-Yielfl Test; -.= His, at ©^ 
^ v : 

. GPM Well is terminated 

2 9 above .. , 
• u r—1 u , final grade 
inches I I betow 

Depth from suiface to normil water level 20 Ft. N . Well disinfected upon comfletion K) YM • No 

Depth of watQ level 
when pumping P O Ft. Stabilized U . Yes D No Well sealed.,.\vatertight upon completion ^ Yes • No 

Watei sample sent to Mfl.riT s o n laboratory on A p r i l 9, —1966-
Your opinion concerning other pollution hazards, information concerning difficulties encountered, and data relating to nearby welU, screens, seals, method of 
rmiihing the well, amount of cement used In grouting, blasting, etc., should be given on reverse side. 

Signature 

J./tJ/Z^n^, 
Registered Well Driller 

! Business Name and Complete .Vlailbig Address 

; Tipler Well Drilling 
! R. 1 Greenleaf, wia. 54126 

l O T , 

S 

file:///VhitelaWj_


V (Tti I W V B / V ^ ' * ^ ^ ' I 

Source: GRN NO DETAIL b K 4 1 5 
Propesrty 
Owner EDWIN SAUER Telephone g jQ . 7 3 2 - 4 4 9 7 

Number 

Mailing R Q U T E 1 BOX 302 
Address 
City 

WHITELAW 
Slate Zip Code 

Wl 54247 

Department Of Natural Resources, Box 7921 
Madison, WI 53707 

(Rev 02/02)bw 

1. Well Location I 
T=Town C=City V=Village 
T of FRANKLIN 

Depth FT 
1 

Fire# 

Sffeet Address or Road Name and Number 

iuntyof Well Location 

3 6 MANITOWOC 

Co Well Permit No 
W 

Well Completion Date Subdivision Name Lotjf Block i* 

Well Constructor License it 

Address 

City State Zip Code 

Hicap Permanent Well it Common Well rf 
GR-09 

Facility ID (Public) 

Public Well Plan Approval* 

Date Of Approval 

Specific Capacity 

gpni/ft 

3. W e l l Serves # o f homes and or 

PR (eg: bam, restaurant, church, school, industry, etc.) 

.VI^Munic 0=OTM N"NonCom P"Privnie Z=0lher X=NonPot A-=Anode L<=Loop H=DrillhoIe 

High Capacity: 
Well? 

Property? 

Gov't Lot o r fjvv ,/,, of S E 1/4 of Section 22 T 20 N;R 2 2 E 

Latitude Deg. Min. 

Longitude Deg Min. 

2. Well T y p e (See item 12 below) 

l=New 2=Replacement 3=ReconsnTiction 

of previous unique well # constructed in 

Reason for replaced or reconstructed Well? 

Lat/Lone Method 

l=Drilled 2=Driven Point 3=Jened 4=0ther 

4. Is the well located upslope or sideslope and not downslope from any contamination sources, including those on neighboring properties? 

Well located in floodplain? . . . . 

Distance in feet from well to nearest: (including proposed) 

1. Landfill 

2. Building Overhang 

3. l=Septic 2= Holding Tank 

4. Sewage Absoiption Unit 

5. Nonconforming Pit 

6. Buried Home Heating Oil Tank 

7. Buried Petroleum Tank 

8. l=Shoreline 2= Swimming Pool 

9. Downspout/ Yard Hydrant 

10. Privy 

11. Foundation Drain to Clearwater 

12. Foundation Drain to Sewer 

13. Building Drain 
l=Cast Iron or Plastic 2=0ther 

14. Building Sewer l=Gravity 2=Pressure 

l=Cast Iron or Plastic 2=Other 
15. Collector Sewer: units in . diam. 

16. Cleanvater Sump 

17. Wastewater Sump 

18. Paved Animal Bam Pen 

19. Animal Yard or Shelter 

20. Silo 

21. Bam Gutter 

22. Manure Pipe l=Gravity 2=Pressure 
l=Cast iron or Plastic 2=0ther 

23. Other manure Storage 

24. Ditch 

25. Other NR 812 Waste Source 

5. Drilthole Dimensions and Construction Method 

tt.(in.: 
From 
fft) 

To 
(ft) 

surface 

Upper Enlarged Drillhole 

-- 1. Rotary - Mud Circulation 

- 2 . Rotary-Air 

Lower Open Bedrock Geology 
Codes 

T Geology 
Type, Caving/Noncaving, Color, Hardness, etc 

From 
(ft.) 

To 
(ft.) 

- 3. Rotary - Air and Foam 

- 4. Drill-Through Casing Hammer 
- 5. Reverse Rotary 
~ 6. Cable-tool Bit n. dia 

- 7. Temp. Outer Casing 
Removed ? 

Other 

in. dia. . depth ft. 

6. Casing Liner Screen Material, Weight, Specification From To 

Dia. (in.) Manufacturer & Methqdjjf Assembly (ft.) (ft.) 

\ 

Dia.(in.) Screen t\-pe, material & slot size 

surface 

From 

y. static Water Level 

feet ground surface 
A=Above B=Bclow 

To 
10. Pump Test 

Pumping level 

Pumping at 

ft. below surface 

GP Hrs 

11. Well Is: 

Developed? 

Disinfected? 

Capped? 

Grade 

A=.^bove 
B=Below 

7. Grout or Other Scaling .Material 

Method 

Kind of Sealine Material 

From 
(ft.) 

To 
(ft.) 

H 
Sticks 

Cement 

12. Did you notify the owner of the need to permanently abandon and fill all 
unused wells on this propert)-? 

If no, explain 

surface 

13. Initials of Well Constructor or Supervisory Driller Dale SJijned 

Initials of Drill Rig Operator (Mandatory unless same as above) Date Signed 

'.Additonal Comments? 
Ownt-r Sent Label? 

Variance Issued? 
.Vlore Geology? 

Batch GRN-NO 

(fi 

i 



Sourcei" GRN NO DETAIL orvjou 
Property 
Owner 

Telephone 9 2 0 - 7 3 2 - 4 4 9 7 
Number 

Mailing RT 1 BOX 302 
Address 
City 

WHITELAW 

junty of Well Location 

3 6 MANITOWOC 

Slate 
Wl 

Co Well Permit No 
W 

Well Constructor License ti 

Address 

City St.ite Zip Code 

Hicap Pemianent Well ff Common Well U 

Zip Code 
54247 

Well Completion Date 

Facility ID (Public) 

036002340 

Depamnent Of Natural Resources, Box 7921 
Madison, Wl 53707 

(Rev 02/02)bw 

1. Well Location |_ 
Depth 40 FT 

T=Town C=City V=Villaee 
of 

Fire# 

Street Address or Road Name and Number 

Subdivision Name Lot!* Block H 

Gov't Lot o r N W l / 4 o f S E 1/4 of Section 22 T 20 N;R 22 E 

Latinide Dee. Min. 
Public Well Plan ApprovaW 

Date Of .Approval 

Specific Capacity 

gpm/ft 

3. Well Serves tt of homes and or 

(eg: bam, restaurant, church, school, indusliy, etc.) 

M'=Munic 0=OTM N=NonCom P=Privale Z=0lher .X=MonPot .A=..\jiDde L^Loop K^Drillhole 

High Capacity: 
Well? 

Property? 

Longitude Deg Min. 

2 . Wel l Type (See item 12 below) 

l=New 2=Replacement 3=Reconstruction 

of previous unique well # constructed in 

Reason for replaced or reconstructed Well? 

Lat/Long Method 

l=Drilled 2=Driven Point 3=Jetted 4=0ther 

4. Is the well located upslope or sideslope and not downslope from any contamination sources, including those on neighboring propenies? 

Well located in floodplain? . , ,. 

Distance in feet from well to nearest: (including proposed) 

1. Landfill 

2. Building Overhang 

3. l=Septic 2= Holding Tank 

4. Sewage Absorption Uni t 

5. Nonconforming Pit 

6. Buried Home Heating Oil Tank 

7. Buried Petroleum Tank 

8. l=Shoreline 2= Swimming Pool 

9. Downspout/ Yard Hydrant 

10. Privy 

11. Foundation Drain to Cleanvater 

12. Foundation Drain to Sewer 

13. Building Drain 
l=Cast Iron or Plastic 2=0ther 

14. Building Sewer l=Gravity 2=Pressure 

l=Cast Iron or Plastic 2=0ther 
15. Collector Sewer: units in . diam. 

16. Clearwater Sump 

17. Wastewater Sump 

18. Paved Animal Barn Pen 

19. Animal Yard or Shelter 

20. Silo 

21. Bam Gutter 

22. Manure Pipe l=Gravity 2=Pressure 
l=Cast iron or Plastic 2=Other 

23. Other manure Storage 

24. Ditch 

25. Other NR 812 Waste Source 

5. Drillhole Dimensions and Construction Method 
From 

a.fin.) (ft) 
To 
(ft) 

surface 

Upper Enlarged Drillhole 
~ 1. Rotary - Mud Circulation -

- 2. Rotary - Air 

Lower Open Bedrock Geology 
Codes 

'•• Geology 
Type, Caving/Noncaving, Color, Hardness, etc 

From 
(ft.) 

To 
(ft.) 

- 3. Rotary - Air and Foam 

- 4. Drill-Through Casing Hammer 
~ 5. Reverse Rotary 
- 6 . Cable-tool Bit _ n. dia 

- 7. Temp. Outer Casing _ in. dia. 
Removed ? 

Other 

. depth ft. 

6. Casing Liner Screen Material, Weight, Specification From To 

Dia, fjn.̂  Manufacturer & Method of Assembly (ft-) (ft-) 

Dia.(in.) Screen t\'pc, material & slot size 

surface 

From 

y. static Water Level 

feet ground surface 
A=Above B=Belo\v 

To 
10. Pump Test 

Pumping level 

Pumping at 

ft. below surface 

GP Hrs 

11. Well Is: 

Developed? 

Disinfected? 

Capped? 

Grade 

A=Above 
B=Below 

7. G r o u t o r Other Sealing Material 

Method 

Kind of Sealins Material 

From To 
it 

Sacks 
( I t ) (ft.) Cement 

surface 

12. Did you notify' the owner of the need to permanently abandon and till all 
unused wells on this property? 

If no, CNplain 

13. Initials of Well Constructor or Supervisory Driller Date Sii^iied 

Initials of Drill Rig Operator (Mandators' unless same as above) Dale Siijned 

Additonal Comments? 
Owner Sent Label? 

Variance Issued? 
More Geology? 

Batch GRN - NO 

1 



r ^' I ^jy^^s. 

Source: GRN NO DETAIL t Z 3 3 1 
Property 
Osvner 

HAN3 ROSE Telephone 9 2 0 - 8 9 3 - 8 7 5 5 
Number 

Mailing R-p ., BQx 50 HWY E 
Address 
City 

PLYMOUTH 
State Zip Code 

Wl 53073 

Department Of Nahiral Resources, Box 7921 
Madison, WI 53707 

1. Well Location I 
T=Town C=City V=Village 

of 

(Rev02/02)bw ) u 

Depth 4 8 0 FT 

Fire# 

Sffeet Address or Road Name and Number 
7231 TAUS RD 

Dunty of Well Location 
36 MANITOWOC 

Well Constmctor 
WEBER W.D. 

Co Well Permit No 
W 

Well Completion Date 
September 25, 1987 

Subdivision Name Lots Block; 

License it 

Address 

City 

Hicap Pemianent Well ff 

State Zip Code 

Common Well U 

Facility ID (Public) 

Public Well Plan Approval 

Dote Of Approval 

Specific Capacity 
gpm/ft 

3. Well Serves ft of homes and or 
(eg: bam, restaurant, church, school, industry, etc.) 

M=Miinic O-OTM N=NonCom P=Priviite Z«=Olhei .X=NonPol A". \node L<=Loop H^Drillhole 

High Capacit)': 
Well? 

Property? 

Gov't Lot or SE 1/4 of SE 1/4 of Section 22 T 20 N;R 22 E 

Latitude Dee. Min. 

Lonsitude Dcs Min. 

2. Well Type (See item 12 below) 

l=New 2=Replacement 3=Reconstruction 

of previous unique well tt constructed in 

Reason for replaced or reconstructed Well? 

Lat/Long Method 

l=Drilled 2=Driven Point 3=Jened 4=0tlier 

4. Is the well located upslope or sideslope and not downslope trom any contamination sources, including those on neighboring properties? 
Well located in floodplain? 

Distance in fi;et from well to nearest: (including proposed) 

1. Landfill 

2. Building Overhang 

3. l=Septic 2= Holding Tank 

4. Sewage Absorption Unit 

5. Nonconforming Pit 

6. Buried Home Heating Oil Tank 

7. Buried Petroleum Tank 

8. l=Shoreline 2= Swimming Pool 

9. Downspout/ Yard Hydrant 

10. Privy 

11. Foundation Drain to Clearwater 

12. Foundation Drain to Sewer 

13. Building Drain 
l=Cast Iron or Plastic 2=0lher 

14. Building Sewer l=Gravity 2=Pressure 
l=Cast Iron or Plastic 2=0ther 

15. Collector Sewer: units in . diam. 

16. Cleanvater Sump 

17. Wastewater Sump 

18. Paved Animal Bam Pen 

19. Animal Yard or Shelter 

20. Silo 

21. Barn Gutter 

22. Manure Pipe l=Gravity 2=Pressurc 
l=Cast iron or Plastic 2=Other 

23. Other manure Storage 

24. Ditch 

25. Other NR 812 Waste Source 

5. Drillhole Dimensions and Construction Method 
From 

'a.(in.) (ft) 
To 
(ft) 

surface 

Upper Enlarged Drillhole 
- 1. Rotary - Mud Circulation 
- 2 . Rotary-Air 
- 3. Rotary - Air and Foam 
- 4. Drill-Through Casing Hammer 
- 5. Reverse Rotary 
- 6. Cable-tool Bit n. dia — 

Lower Open Bedrock Geology 
Codes 

- 7. Temp. Outer Casing _ 
Removed ? 

Other 

in. dia. . depth ft. 

6. Casing Liner Screen Material, Weight, Specification From To 
Din (in.̂  Manufacturer & Vlethod of Assembly Ĉ -) ( f ) 

o. Geology 
Type, Caving/Noncaving, Color, Hardness, etc 

From 
(ft.) 

To 
(ft.) 

6.0 

Dia.(in.) Screen type, material & slot size 

surface 

From 

250 

To 

7. Grout or Other Sealing .Material 

Method 

Kind of Sealine Material 

From 
(ft.) 

To 
(ft.) 

Sacks 
Cement 

L 
surface 

9. Static Water Level 
35.0 feet ground surface 

A=Above B=Bclow 
in. Pump Test 

Pumping level 

Pumping at 

ft. below surface 

GP Hrs 

11. Well Is: 

Developed? 

Disinfected? 

Capped? 

a 
Grade 

A=Above 
B=Below 

12. Did you notify the owner of the need to pemianently abandon and fill all 
unused wells on this property? 

If no. explain 

13. Initials of Well Constructor or Supervisor)' Driller Date Siinied 

Initials of Drill Rig Operator (Mandator)' unless same as above) Dale Sigiied 

Additonal Comments? 
Owner Sent Label? 

Variance Issued? 
More Geology'' 

Batch GRN-NO 

? 



// 
S.late of Wisconsin 

Department of Natural Resources 
Private Water Supply 

Box 7921 
MadiKin, Wisconsin S3707 

NOTE: 

White Copy - Division's Copy 
Green Copy - Driller'i Copy 
Yellow Copy - Owner's Cooy 

WELL C O N S T R U C T O R ' S R E P O R T 
Form 3300-15 Rev. 5-S5 

JUL 10 1986 
1. COUNTY 

Msjaitowoc 
; CHECK (/) ONE: 

I XZJTown • VlllBBB l l l l c i t v 

Name 

F r a n k l i n 
" I ^ r ^ ill Section or 3 o v ' t . Lot 

I. LOC^TiorT)' S W t S E * 
Section jTownsnip 

22 20N 
Range 

22E 
3. NAME S3 OWNER';_JAGENT AT TIME OF DRILLING CHECK 1,0 ONE 

Jane Ea l iea 
OR - Grid or Street No. j Street or Road .Name ADDRESS 

R. 1 
A.ND - If available subdlvisbn name, lot db block No. POST OFFICE j 

'ffhitelaw, wi£ 
Floor Drain .. 

ConntcTaoTo: e 

ZIP CODE 

^4247 
4. Disunce in feet ftom well 

to neaiest: (decora 
f n iws r In approprlata 
bioeK) 

Bu l l c ing Sanitary 3109, Drain I Sanitary S i d ; . Sewer 

C. l . Other C. l . •: Other C .1. Sewer Other Sewerl 
) 1 

Storm 3 ldg . Dra in Storm 5lcfg. Sewer 
C.l . Other C. l . Otr.ar 

St.-eet saviar I Other Sewers 

San. storm C.l Ot.lor 

.Founda:lon Orain Connected toi Sewage Sump 
cX Sewer 

(Clearwater 
D r . 

'Sewage 
ISump 
iCiearwater 
Isump 

Clearwa'.er 
Sumo 

Septic 
Tank 

75 

Holding 1 Sewage Aosorp t lon U n i t ' (wianure Hooper or 
Tank M I c,.,r,>n. Di» : Retention or ; {Seepage Pit 

_ ; Seepage 3ed 
1 .-; ,'seepage Trencr^ Tnm 

Pnuematie Tank 

Privy 
Waste 
Pit 

Pitt Noncon fo rm ing Existing I Subsurface Pu.-npreon I Barn 

Well 
P u n s I 

I Tank I 

Nonconforming Existing -pu t t e r 
3.nlmal Animal 
Barn ; Yard 
Pen ! 

Silo Idlass Lined 
w i t h Pltj Storage 

|Facil l ;y 

- ; / -

si lo 
w/o 
Pit 

Earthen Silage 
Storage Trench 
Or Pit 

Earthen 
Manure 5«sln 

Tampo.'ary .Vlanure ; 'Watertight L i q u i d 
Slack or Platform I Manure Tank or 

.' Basin 

Manure Supiurface 
Pressure Gasoline or 
Pipe Oil Tank 

Watte Pond or Land 
Disposal Unit 

(Specify Type) 

Manure Storage 3asin j 
Concrete Floor Only 
Concrete Floor and « 
Partial Concrete Walla 

e ther (Describe) 

5. Well is Intended to supply water fo i : 

Home 
9. POR.MATIONS 

Kind i From (ft.) To (ft.) 

6. DRILLHOLE 

Dia. (In.)| From (tt.) ITo (ft.) Dia. (in,) From (ft.) To (ft.) c lay iS: bouldei?3 I 
Surface 30 

10 Suifaca 253 253 362 boulders 30 42 

hard pan 42 63 
7. CASING. LINES, CURBIKC A M ) SCREEN 

MaierTal, Weight, Specmcation 
Dia. (In.) I Mfg. & Method of Assembly | From (ft.) To (ft.) l imestone 63 362 

A3TMA-53 Sutfacs 253 

Dong Bu 

Welded j o i n t 

Wt. 18.97 p e r f t ./ 
10. TYPE OF DRILlliNG MACHINE USED 

GROUT OR OTHER SEALING MATERIAL 
Kind From (ft.) 

Cement 

To (ft.) 

Surface 253 

CD Cable T o o l / 

• Rotary.al r t 
w/dr l l l ing fnud 

• Rotary-w/dr i l l ing 
mud S 

1 Rotary •hammer 
_ - , w/drl l l ing ' 
I^J mud & air 

r - . Rotary-hammer 
II 1 & air 

[_J Reverse Rotary 

• Jaltlngwith 

hon Well oonstiuctlonfcompleted on 

1 1 . MISCELLANEOL'S D . \ T . ^ 

Yield Te i t : N. Hrs. at AO. 

Depth from luiface to normal wata level 20 Ft. 

GPM Well Is terminated 8 Inches 

AT^ril 2 2 . 1986 
3 above „ , 
,—I . , rinal gride 
1 I below 

Well disinfectedkipon completion C a Yes C U No 

Depth of water level 
when pumping c. v . Ft. Stabilized i 3 j > w . J D No Well sealed w^'ei tight upon completion C3 Yes • No 

Water sample sent to M a d i 8tm>,,.._ / laboratory on Ma.y 8 . 1986 
Your opinion concerning other pollution hazards, information concerning difricullics encountered, and data reliting to nearby wells, screens, seals, method of 
finishing the well, amount of cement used in grouring, blasting, i ic . , should be given on reverse side. 

Signs tufs 

^^^r^.^ J. ^ o . j l . ^ 
Registered Well Driller 

Business Name and Complete Mailing Address 
Willems Well D r i l l i n g 
R^ 1 Greenleaf, Y7is. 54126 

\ , \ h\'\ 
• n a v i i l . 1.1 i;i. ... rlii:-: ^ 



Source; GRN NO DETAIL t5t^41t> 
Property 
OwneV JANE-KALIES Telephone 9 2 0 - 7 3 2 - 3 4 6 2 

Number 

Mailing 7208 TAUS RD 
Address 

City WHITEUWV 
State Zip Code 

Wl 54247 

Department Of Natural Resources. Box 7921 
Madison, WI 53707 

(Rev 02/02 )bw ' ' 

1. Well Location I 
Depth FT 

T=Town C=City V=VillaEe 
of 

Fire# 

Street ,^dd^ess or Road Name and Number 

lunty of Well Location 

3 6 MANITOWOC 

Co Well Permit No 
W 

Well Completion Date Subdivision Name Lot^ Block U 

Well Constructor License it 

Address 

City 

Hicap Hemianem Well rf 

State Zip Code 

Common Well tt 
GR-11 

Facility ID (Public) 

Public Well Plan Approvals 

Gov't Lot o r s w 1/4 of S E 1/4 of Section 22 T 20 N;R 2 2 E 

Latitude Deg. Min. 

Date Of Approval 

Specific Capacity 

gpm/ft 

3. Wel l Serves # of homes and or 

PR (eg: bam, restaurant, church, school, industry, etc.) 

M^'Munic 0=OTM N^NonCom P^Privnte Z-Othcr .X«NonPol ..\=Ajiode L=Loop H-Drillhole 

High Capacity: 
Well? 

Property? 

Longitude Deg Min. 

2. Well Type (See item 12 below) 

l=New 2=Rcplacement 3=Reconstruction 

of previous unique well H constructed in 

Reason for replaced or reconstructed Well? 

Lat/Long Method 

l=Drilled 2=Driven Point 3=Jetted 4=0ther 

4. Is the well located upslope or sideslope and not downslope from any contamination sources, including those on neighboring propenies? 
Well located in floodplain? 

Distance in feet from well to nearest: (including proposed) 

1. Landfill 

2. Builtding Overhang 

3. l=Septic 2= Holtding Tank 

4. Sewage Absorption Unit 

5. Nonconforming Pit 

6. Buried Home Heating Oil Tank 

7. Buried Petroleum Tank 

8. l=Shoreline 2= Swimming Pool 

9. Downspout/ Yard Hydrant 

10. Privy 

11. Foundation Drain to Clearwater 

12. Foundation Drain to Sewer 

13. Building Drain 

l=Cast Iron or Plastic 2=0ther 

M. Building Sewer l=Gravity 2=Pressure 

l=Cast Iron or Plastic 2=0thcr 
15. Collector Sewer: units in . diam. 

16. Cleanvater Sump 

17. Wastewater Sump 

18. Paved/Animal Bam Pen 

19. /Vnimal Yard or Shelter 

20. Silo 

21. Bam GuHer 

22. Manure Pipe l=Gravity 2=Pressure 
l=Cast iron or Plastic 2=0ther 

23. Other manure Storage 

24. Ditch 

25. Other NR 812 Waste Source 

S. Drillhole Dimensions and Construction .Method 
From 

i.(in.) (ft) 
To 
(ft) 

surface 

Upper Enlarged Drillhole 
- I. Rotary - Mud Circulation 

- 2. Rotary - Air 

- 3. Rotary - Air and Foam — 

Lower Open Bedrock Geology 
Codes 

- 4. Drill-Through Casing Hammer 
~ 5. Reverse Rotary 
- 6. Cable-tool Bit _ n. dia 

- 7. Temp. Outer Casing 
Removed ? 

Other 

in. dia. . depth ft. 

6. Casing Liner Screen Material, Weight, Specification 

Dia, (in.) ^ Manufacturer & Method of Assembly 

From 

(ft.) 
To 
(ft.) 

»• Geology 
Type, Caving/Noncaving, Color, Hardness, etc 

From 
(ft.) 

To 
(ft.) 

Dia.dn.) Screen tj'pe, material & slot size 

surface 

From 

9. Static Water Level 

feet ground surface 
A=Abovc B=Bclow 

To 
10. Pump Test 

Pumping level 

Pumping at 

ft. below surface 

GP Hrs 

11. Wel l l s : 

Developed? 

Disinfected? 

Capped? 

Grade 

A=Abovc 
B=Bclow 

7. Grout or Other Sealing .Material 

Method 

Kind of SealinE Material 

From To 
H 

Sacks 
(ft.) (ft.) Cement 

surface 

12. Did you notify the owner of the need to permanently abandon and fill all 
unused wells on this property? 

If no, explain 

13. Initials of Well Constructor or Super\'isor>' Driller Date Si{̂ ned 

Initials of Drill Rig Operator (M.indatory unless same as above) Date Sipied 

Addilonal Commenis? 
Owner Sent Label? 

Variance Issued? 
More Geology? 

Batch GRN - NO 

lb 




